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Failure of a Retaining Wall at 
the Kingshighway Viaduct, 
St. Louis, Mo. 


The approach to the new reinforced- 
concrete viaduct carrying Kingshighway 
Boulevard across a shallow valley at St. 
Louis, Mo., suffered a mishap on June 
20, a part of one of the retaining walls 
being thrown down by internal pressure. 
This structure was fully described and 
illustrated in ENGINEERING NEws of June 
27. As there shown, a part of the ap- 
proaches consists of an earth fill between 
concrete retaining walls. Where these 


505 Pearl Street, New York 


protect it from saturation and under- 
drains were provided to carry off any 
percolating water. 

The filling between the walls had been 
nearly completed, when a hard rain 
storm saturated the unprotected earth 
filling so that the wall was subjected to 
a heavy bursting pressure and the outer 
face of the wall fell. The failure ex- 
tended for a length of about 60 ft., 
covering one of the nine panels of the 
filled approach; this was the last panel, 
adjacent to the abutment of the first 
group of arches. The character of the 
accident is shown very clearly in Fig. 1, 
while Fig. 2 shows the construction of 
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of the approach had been under way for 
11 months. The filling material was 
mainly clay. The street level had been 
attained from the north entrance, south 
as far as the approach terminal pier or 
abutment pier, and from the main arches 
north to the same point. At this middle 
point two considerable depressions had 
been left (one on each side of the via- 
duct) which were to be filled subse- 
quently with such surplus earth as might 
remain after dressing up the main fill. 
At about the point of these depressions 
were located the drains which were to 
take care of the surface water from the 
finished roadway. These drains had been 


Fic. 1. FAtLurRE oF A CELLULAR RETAINING WALL ON THE APPROACH OF THE KINGSHIGHWAY 


retaining walls exceeded 11 ft. in height, 
they were made hollow and the interior 
was filled with earth, mainly clay. The 
front and back walls were tied together 
by cross-walls at intervals of 18 ft. 2 in., 
where the total height of the wall did 
not exceed 17 ft., and at intervals of 21 
ft. 5 in. for the higher portions. When 
the wall was completed, the interior earth 
filling was to be covered with paving to 


ViapucT; St. Louis, Mo. 


the wall. Each retaining wall confining 
the filled part of the approach consisted 
of two parallel walls 3 ft. apart, standing 
on a base 714 ft. wide and connected by 
12-in. cross-walls about 20 ft. apart. The 
thickness was 12 in. for the inner and 
15 in. for the outer wall, the latter being 
increased to 18 in. for 6 ft. above the 
base course. 

At the time of the accident. the filling 


stopped, however, by the filling and were 
in that condition at the close of work on 
the Saturday previous to the failure. 
The following day, June 30 (Sunday), 
an extremely severe rain storm occurred, 
the precipitation amounting to 2.98 in. 
in three hours. The drainage from the 
section of the approach south of the de- 
pression mentioned above worked down 
to these depressions, filling them to at 
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least their full depth. The drainage area 
amounted to 18,000 sq.ft. At the point 
where the retaining wall ends at the ap- 
proach terminal pier there is no expan- 
sion joint. The rear wall extends 6 in. 
into the cross-wall of this pier, the front 
wall being continuous with the face wall 
of the pier. The buttress or bulkhead clos- 
ing the west retaining wall at the junction 
of this wall with the abutment pier had 
been omitted above the level of the tool 
room situated in this pier (as shown in 
the elevation in Fig. 2), there being no 
necessity for such construction at this 
point. The water impounded in the two 
depressions mentioned above could 
readily percolate through the loose filling 
into the space between the front and 
back walls to the opening formed by the 
omission of this bulkhead. 

The cells of the retaining walls had 
been filled with clay some seven months 
previous, and this filling undoubtedly. had 
had an opportunity to dry and shrink. 
This allowed the water from the depres- 
sioffs to gain access to the cells immedi- 
ately adjacent to the terminal pier, and 
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the back wall unsupported. The photo- 
graph, Fig. 1, shows that one of the 
cross-walls went down with the front 
wall, and in its failure exerted a heavy 
pull on the back wall, yet this back wall 
remained in place, although only some 
18 in. thick, and unsupported for a length 
of 34 ft. 

The wall that fell has been repaired by 
a solid filling of concrete from the back 
wall to the finished surface. 


Concrete Pavements; Their 
Advantages and Disad- 
vantages 
By P. E. GREEN* 


During the past two or three years, 
many descriptions of concrete pavements 
laid in various parts of the country have 
been published and considerable enthusi- 
asm for this class of construction as a 
pavement on streets having a light to 
moderate traffic has been manifested by 
city engineers. It is believed by the 
writer that there are some grave defects 


To ea 8 
ewe Depression in filli a 

yg Mt about this ‘Beaton be 
entered | \ ‘Reink Concrete Ceiling 


« 


Elevation - 
Thus waall ends ot ceiling: 
Filling between \, 
retthing walls Ay: 


' 


oo PILI IIT ere re mre 


eae Se ee 


“This Side of Wall failed 


Sectional! 


Pilar 


Fic. 2. DETAILS OF CONSTRUCTION OF CELLULAR RETAINING WALL OF KINGS- 
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to set up a hydrostatic pressure; the 
drains which had been placed to keep the 
filling dry were either inadequate to dis- 
charge the volume of water or else be- 
came clogged. Assuming that hydro- 
static pressure was developed in the cell 
adjacent to the terminal pier and for the 
full height of the wall, it has been calcu- 
lated that the overturning moment about 
the foot of the wall for the length of a 
cell was upward of 2,270,000 ft.-lb. The 
only reinforcement tying the front and 
back walls together consisted of ™%-in. 
round bars embedded in the cross-walls 
and spaced 2 ft. apart vertically. This 
was, of course, inadequate to resist a 
force of the above magnitude. 

That the retaining walls were adequate 
for the service for which they were de- 
signed is considered by the engineers to 
be proved by the fact that the back wall 
by itself retained the pressure of the 
saturated filling in the roadway, even 
when the failure of the front wall left 


in concrete pavement, which, as far as 
our present knowledge of the material is 
concerned, restricts its use to rather nar- 
row limits. . 

There -are two characteristics of con- 
crete which tend to reduce its value as a 
pavement: susceptibility to changes in 
temperature and inability to resist abra- 
sion. The coefficient of expansion is 
high, being about 0.000006, and to make 
the case more difficult, this expansion 
often takes several weeks to fully mani- 
fest itself. Every one has seen this 
action in the case of concrete sidewalks 
(Fig. 1). Curbs are frequently sheared 
off in this way, and an ordinary sidewalk 
will expand 6 in. in a block of 300 ft., 
partly the result of temperature and 
partly of chemical activity while set- 
ting up. 

It has been stated that the largest part 
of this expansion is due to moisture, and 


*Consulting Engineer, 17 N. La Salle 
St., Chicago, Tl. 
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that if moisture is excluded, the 
sion will be almost eatirely elim 
The writer is inclined to question t! 
while moisture may accelerate the « 
sion, it is not believed that it 
affects the ultimate condition. 

If the concrete foundation 0} 
pavement laid in the summer an 
posed for two or three days to ¢! 
sun be examined, cracks will be n 
at intervals of 10 to 20 ft. extending 
across the roadway. They are esp: 
noticeable after the cool of the 
during which time contraction 
place. It is probable that two ou: : 
three asphaltic pavements having a 
crete base show cracks during the wi: 
extending across the roadway at inter. 
vals of 50 ft. or so, and examination wi)! 
show that in nearly all cases the cause 
is the foundation. 

In the past too little attention has been 
given to this problem. Concrete pave- 
ments as laid have been provided with 
expansion joints transversely at intervals 
of 100 ft., and sometimes longitudina!ly 
along the curb. This amount of expan- 
sion joint is entirely inadequate and the 
result has been that within a short time 
the surface has become a mass of un- 
sightly cracks. This is well illustrated 
by Fig. 2, which shows a street of moder- 
ate traffic, having expansion joints about 
every 60 ft. and along the curbs. It was 
three years old at the time the photo- 
graph was taken. The writer witnessed 
this construction, It was a two-course 
job, granite top, and very carefully done 

In this connection, it is not amiss to 
call attention to the effect of the appear- 
ance of unsightly cracks upon the value 
of adjacent property in city streets 
Property owners for this very reaso1 
have frequently bitterly fought asphalt 
pavements, many of which in the early 
years of that industry became badly 
cracked in a few months after they were 
finished. It has been suggested by some 
well known engineers that the cracks in 
concrete pavements are not of great im- 
portance, and if desired, they may be 
cleaned out and filled with bitumen. 
This may be all right for country roads, 
but it certainly would not do for city 
streets, where the appearance of the 
pavements has a very decided effect upon 
the value of the property. 

The second important characteristic of 
concrete, that of inability to resist abra- 
sion, is also very vital, though it may 'n 
a measure be controlled by the selec 
of the stone to be used in the wearin 
course. The writer is convinced that ' 
such a purpose a very hard, dense s'one 
is required, such as granite or trap © -‘, 
and if such stone is not available a 
moderate amount of traffic will soon 
the pavement. Even with the us 
granite, and under a moderate city 11: 
in two or three years the wear is 
apparent. 

Recently a news item was publish: 
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cal paper to the effect that some 


ec 
sae: ta officials had inspected Chicago 
concr ¢ pavements and had been highly 
pleas. with them. The writer does not 
know now the inspection was made, but 
think. it rather strange in view of the 
fact : it, aS a street pavement, concrete 


has . | beem a success in Chicago ex- 
ssibly in alleys. In spite of care- 


t 
‘a corstruction, nearly all of it has be- 
come badly cracked, and where there has 
been heavy teaming traffic, the mainte- 
nance has been very expensive. 

Repairs to a concrete pavement are not 


easily or cheaply made, in spite of asser- 
tions to the contrary. *It will not do to 
make a repair by plastering. The section 
must be cut out completely and a new 
one put in, and good workmanship is re- 
quired to get adequate results. 

The technical journals of the country 
have discussed for years the best method 
of joining old and new concrete. Such 
discussion is the best possible evidence 
that to make a satisfactory bond is not 
an easy operation, yet it is often asserted 
that it is a simple matter to make re- 
pairs to concrete pavements. Such a 
statement is misleading. 

Concrete lacks a fundamental quality 
without which it is believed no pavement 
can be a success; that is, elasticity. In 
the general theory of pavements some 
means of sustaining a load and of trans- 
mitting the shock of impact to the foun- 
dation must be provided. This is done in 
most of the modern types of construction 
by dividing the pavement into two sepa- 
rate and distinct parts—the foundation 
and the wearing surface. The foundation 
maintains the load and the wearing sur- 
face transmits the shock of traffic to the 
foundations. A brick pavement, for in- 
stance, is usually composed of either a 
concrete or a well compacted macadam 
base, over which sand is placed to form 
a cushion upon which the brick or wear- 
ing surface is laid. The function of the 
brick is to withstand the action of traf- 
fic, both through impact and abrasion. 
The sand is a medium through which the 
shock is transmitted to the base which 
teally maintains the load. 

Concrete has not the power to resist 
either abrasion or impact to so great an 
extent as brick, and is thus less fitted for 
a wearing surface. If such a pavement, 
for instance, were made in two courses 
with some such material as sand between 
these courses, the lower course or base 
might possibly be preserved indefinitely, 
but the upper course would in all proba- 
bility wear too rapidly to compare eco- 
nomically with any of the other styles of 
Pavement in the same class as regards 
first cost and maintenance. 

There has been recently a con- 
Siderablc advocacy of covering the rough 
surface of a concrete pavement with a 
mixture of bitumen and sand, the bitu- 
men being generally tar. The cost of 
this trearment is not high, running from 
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10 to 20c. per sq.yd. At first sight this 
would appear to be a good idea, but 
experience with biturninous macadam and 
sheet asphalt tends to make the writer 





Fic. 1, View SHOWING EXPANSION OF 
CONCRETE SIDEWALK, HAMILTON, AVE. 
AND CONGRESS ST., CHICAGG, ILL. 


(Reproduced from Engineering News, 
Oct. 7, 1909, p. 379.) 


believe that it should be accepted with 
caution. 

In the first place both tar and asphalt 
are very susceptible to changes in tem- 
perature, and tar especially so. Also tar 
having a high melting point is largely 
pitch, and at low temperatures is very 
brittle. Hence, if there is even a moder- 
ate amount of traffic on the pavement in 
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cold weather, it will tend to spall off in 
large patches if the concrete is at all 
smooth, giving the pavement an unsightly 
appearance. If a tar having a lower melt- 
ing point is used, the result will be bad 
in hot weather, the surface becoming 
soft and sticky. If a blown oil asphalt 
be used instead of tar the result would 
probably be still worse, as such asphalt 
has not great binding qualities and the 
scaling under traffic during winter would 
be even more noticeable, though in sum- 
mer the asphalt would not be so affected 
by the high temperature. It would seem, 
therefore, as if on high-class residence 
streets, which receive a daily cleaning, 
that the use of this method is question- 
able. 

In any case, in order to keep such a 
pavement in good condition, under a 
moderate traffic (for example, of 150 
vehicles per 24 hours) it would be neces- 
sary to resurface with bitumen at least 
once in two years, and probably once) a 
year, and if the average cost per square 
yard be taken at 15c., it will be seen that 
there is a decidedly high annual mainte- 
nance charge against this pavement. An 
economic comparison with a block or an 
asphalt pavement will show that it would 
be much better to put in the more ex- 
pensive product. 

To sum up, the advantages of concrete 
pavement are: 

(1) Cheap first cost, 
(2) Dustless and sanitary, 
(3) Good appearance if no cracks 
appear, 
(4) Easily cleansed. 
Its disadvantages are: 
(1) Liability of cracking, 





Fic. 2. Concrete PAVEMENT IN CHICAGO 
(Ohio St. Near St. Clair St.) 
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(2) Inability to withstand abrasive 
action, 

(3) Bad appearance if cracked, 

(4) If covered with bitumen, high 
maintenance charges. 

Weighing these advantages and disad- 
vantages, a proper location for such a 
pavement can be selected. 

(1) In alleys. Here the traffic is gen- 
erally light, appearance not so important 
as in the street and the arched form 
of the pavement makes it present its 
line of greatest resistance to tempera- 
ture stresses. 

(2) In streets of light traffic (less than 
100 vehicles per day) in climates having 
small variations in temperature, such for 
example as New Orleans, Los Angeles, 
San Francisco, Portland, Seattle. 

(3) In inclosed areas such as ware- 
house floors, etc., over which considera- 
ble teaming is done, but which do not 
suffer from extreme ranges of tempera- 
ture and in which the traffic is very slow 
moving. 

(4) Country roads where the value of 
the property would not be affected by 
cracking, etc., and on which 250 vehicles 
per day would be considered a heavy 
traffic. Its resistance to the abrasion pro- 
duced by automobiles is high, and it can 
take a large amount of such traffic. The 
State of Ohio has made some valuable 
experiments along this line. 

(5) City streets having such steep 
grades that practically no teaming can 
be done, and where the property, though 
not valuable, desires to have some form 
of cheap pavement. As an example, 
Kansas City, where many of the streets 
have very steep grades. 

Improper locations for concrete pave- 
ments would seem to be: 

(1) Streets of more than a very moder- 
ate traffic, that is greater than about 200 
vehicles per day. 

(2) Streets in climates having great 
variations in temperature, such as Chi- 
cago, Gary, Indiana; Cincinnati, St. Louis, 
etc. In such climate it is necessary to 
place expansion joints very close to- 
gether, and every expansion joint is a 
line of weakness, and a place where rapid 
abrasive action will become very evi- 
dent. 

Concrete is a valuable and useful ma- 
terial, but it has not yet been demon- 
strated by time and use, that it is a good 
city street pavement. A pavement, to be 
considered a permanent one, should be 
able to give at least 10 years’ satisfactory 
service under a moderately heavy traffic, 
during which time the cost of repair 
should not exceed one-half the original 
cost of the pavement. It would seem, 
therefore, as if much money might be 
saved to cities contemplating the use of 
concrete pavements if they would follow 
the practice of the French engineers and 
refuse to lay any considerable yardage 
of pavement until time and traffic had ap- 
proved its usage. 
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Street Railway Track Recon- 
struction at Vancouver, B. C. 
By C. B. Vorce* 


Track reconstruction has been carried 
out recently over a part of Granville St., 
Vancouver, which is a principal business 
street with tracks used by six car lines 
and over which pass about 150 cars per 
hour. The tracks on Granville St., be- 
tween Robson and Drake St., a distance 
of half a mile, were causing the cars to 
ride so badly that reconstruction was im- 
perative. It was not advisable to re- 
build during operation, and as there is a 
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of the double track was carried on n- 
crete girder 24 in. wide and 15 in 5 
Owing to the nature of the founs «on 
these girders were not heavy enou 
sustain the weight imposed upon 

and on this account the company ad 
for the new work the type of constr: 
shown in Fig. 1. This construction 
sists of a 6-in. concrete slab whic i. 
laid over the entire track allowance. |» 

ft. wide; upon this are ties 6x8 in. & f;. 
long, spaced 2 ft. centers and carr ing 
91-lb. T-rails 7 in. high. The rails are 
laid with broken joints. Tie-rods are 
placed 24 in. on each side of the joint 
and between these are tie-rods, equally 
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Fic. 1, STANDARD TRACK CONSTRUCTION OF THE BRITISH COLUMBIA ELECTRIC 
RAILwAy Co.; VANCouvER, B. C. 


double-track line only two blocks away, 
the Board of Public Works granted the 
British Columbia Electric Ry. permission 
to abandon traffic during construction, 
providing it was restored in 24 days. 
The street was paved with wood blocks 
laid on 6 in. of concrete, and each rail 


*Engineer of Construction, British Co- 
lumbia Electric Ry. Co., Vancouver, B. C. 


Fic. 2. CONCRETE BREAKER AND DERRICK 
Car Used IN BREAKING UP AN OLD 
STREET-RAILWAY TRACK AT VAN- 
couver, B. C. 


spaced, making a total of ten rods to 
each rail length. The track is then sur- 
faced to grade on a sand cushion averag- 
ing 1 in. deep, and the concrete is 
brought up to the under side of the pave- 
ment by means of a traveling concrete 
mixer on each track. From the standard 
cross-section in Fig. 1, it will be seen 
that the bottom of the concrete slab is 
20 in. below the rail grade. 

The reconstruction of the tracks called 
for taking out and replacing the follow- 
ing quantities: 5100 sq:yd. of wood-block 
paving; 10,200 lin.ft. of rail or 5100 
lin.ft. of single track; 1800 cu.yd. or 
5100 sq.yd. of concrete; 600 cu.yd. of 
earth; and the laying of 2400 cu.yd. of 
concrete; half a mile of double track; 
850 sq.yd. of granite flangeway blocks. 
and 4250 sq.yd. of wood blocks. 

The concrete had to be allowed to set 
for ten days before traffic could be 
turned back on the street. This necessi- 
tated the completion of the work above 
outlined, except the paving, in 12 days 
(and not 14 days, as two Sundays inter- 
vened). The work was carried on day 
and night, and a schedule was prepared 
showing the rate of progress which must 
be made on each of the operations in 
order that the work should be completed 
within the time limit. This schedule was 
so closely followed that all work. excep! 
the paving, was finished one hour before 
the time called for by the schedule, and 
during the ten days the concrete was 
setting the street was repaved, so that 
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traffic was restored all the work 
va. completed. This schedule is shown 
g. 3. 

e electric-railway company has a 
larve construction force which does the 
greater portion of the required work, so 
it was sure of the speed with which the 
various operations (with the exception of 
breaking up the concrete) could be ac- 
complished. The company had just built 
a piece of new track which called for the 
removal of about 300 sq.yd. of concrete 
of a similar nature, which had been laid 
by the same contractors. The stretch of 
concrete was removed by hand and it 
took 15 men six days to do the work. 
As the schedule for the work on Gran- 
ville St. called for the removal of about 
32 sq.yd. of concrete per hour, it was 
seen that some mechanical means must 
be used, and the following scheme was 
adopted: 

The dipper arm was taken off the 
electrically driven Thew automatic shovel 
owned by the company, and pile-driver 
leads about 20 ft. long were hung from 
the end of the boom, being held in posi- 
tion by two braces running back to the 
main frame of the shovel. A hammer 
weighing 2600 Ib. was specially cast, hav- 
ing a wedge-shaped cutting edge about 8 
in. deep running parallel to the track. 
The cutting edge was placed this way in 
order not to injure the remaining con- 
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crete in the street. This scheme worked 
excellently and no trouble whatever was 
found in breaking up the concrete as 
rapidly as it could be taken away.* 

The concrete breaker (which could 
swing through 360°) was placed on one 
track. On the other track was a der- 
rick car having a 60-ft. boom, and this 
also could swing through 360° and could 
move itself along the track. This car 
was used to break up the larger pieces of 
concrete and to load them on flat cars 
placed behind the concrete breaker; also 
to unload skips in which were placed the 
smaller pieces of concrete and earth, this 
material being dumped into wagons 
standing alongside the track. The con- 
crete breaker and derrick car backed up 
on the old track as soon as the concrete 
was broken up for a rail length ahead 
of them. Fig. 2 shows the two machines 
on the work, with the derrick car hand- 
ling a skip. 

The price of common labor was $3 per 
day of 10 hours; teams received $8 per 
day shift of 10 hours and $9.50 for the 
night shift. The average haul for teams 
was % mile and for the track cars about 





*A somewhat similar method of break- 
ing up the conduit and track of an old 
cable railway at San Francisco was de- 
scribed in our issue of July 25. In that 
case, however, the hammer leads were 
inclined and a plain hammer was found 
more effective than one having a chisel 
face.—Editor 
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two miles. The cost of the work was as 
follows: digging up wood blocks, 8.9c. 
per sq.yd.; tearing up old track, lic. per 
ft. of single track; breaking up concrete, 
40c. per sq.yd., or $1.13 per cu.yd.; ex- 
cavation, loading and dumping, 82'4c. 
per cu.yd.; removing material by teams 
and work train, 65c. per cu.yd. 

G. R. G. Conway, M. Am. Soc. C. E., 
is Chief Engineer of the British Colum- 
bia Electric Ry. The work was carried 
on under the supervision of C. B. Vorce, 
M. Am. Soc. C. E., Engineer of Con- 
struction, assisted by H. J. Tippet, Engi- 
neer Maintenance of Way, and A. J. 
Kennedy, Roadmaster. 





An Exhaust Gas Turbine for utilizing 
the exhaust from reciprocating internal 
combustion engines, has been invented 
and is being perfected by Mr. Montague 
Churchill-Shann, of Sheen road, Rich- 
mond, England. Its most interesting 
feature is the method of construction 
which is employed to take care of the 
fact that the impulses delivered to the 
turbine are explosive and intermittent 
instead of a steady constant pressure 
such as is found in a steam turbine. 
Tests of this turbine, connected to the 
exhaust of a gasoline motor, seem to in- 
dicate an efficiency of the combination, 
somewhat higher than that of the mo- 
tor alone. In the London “Engineer,” 
issue of Aug. 23, a lengthy description 
of the turbine is given. 
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Life and Cost of Asphalt Pavemeni s 


The city of Buffalo, N. Y., has had 
33 years’ experience with sheet-asphalt 
pavements; from the records of this long 
period the writer has made a study of 
probable durability and maintenance. For 
a proper understanding of the data, a few 
introductory notes are given, the figures 
being in round numbers and generally 
to June 30, 1911. 


- CONSTRUCTION 


AMOUNTS—Sheet asphalt was first laid 
in 1878, and more or less has been laid 
every year since. A large amount 
(2,700,000 yd.) was laid in the years 1889 
to 1894 during a real estate boom, which 
forced improvements some years in ad- 
vance of legitimate requirements. The 
total amount laid is 5,200,000 sq.yd., ex- 
clusive of that laid by the Park Board, 
not here included. The amount remain- 
ing is 3,880,000 sq.yd. under guarantee 
or city maintenance. Fig. 1 shows the 
amount laid each year and the amount 
remaining; Fig. 2 shows totals laid, re- 
maining, under guaranty, and maintained 
by city for each year. The causes of 
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Fic. 1. SHEET ASPHALT Laip EACH YEAR 
IN BUFFALO, N. Y., AND YARDAGE OF 
SUCH REMAINING JuLyY 1, 1911 


removal are (1) deterioration requiring - 


repaving, (2) taken over by the trac- 
tion company when tracks were laid in 
streets, (3) by grade-crossing elimina- 
tion works, (4) transfer to the Park De- 
partment, etc. 

Base, Grapes, Etc.— Most of this 
asphalt was laid on a 6-in. concrete base. 
Natural cement was used for this base 
until 1903, since which time portland-ce- 
ment concrete has been used. A few 
pavements are laid on macadam base. 
Since 1893 a considerable amount has 
been laid over common Medina sandstone 
pavement on a sand base. This has been 
satisfactory on residence streets of light 
traffic, but not for heavy traffic. 

Much of this pavement is laid on flat 
grades, about one-half on grades of 0.33 
to 0.40%. Asphalt has been seldom laid 
here on grades exceeding 3%. 

Since 1891 drain tile has been gener- 
ally used under curbs excepting those 
with a macadam base or where natural 
drainage was exceptionally good. 


By G. H. Norton* 


The author has analyzed the 
cost and service records of sheet- 
asphalt pavements in Buffalo, 
N. Y., to find (1) a general aver- 
age cost and probable life for 
comparison with figures for as- 
phalt in other cities and figures 
for other kinds of pavements; (2) 
a probable cost, probable life, 
and economic life of sheet as- 


phalt under different conditions 
of use: 


*Deputy Engineer Commissioner, De- 
partment of Public Works, Buffalo, N. Y. 

Most of the early pavements were laid 
with a %-in. “cushion” coat; since 1892 
1% in. of open binder have been used. 
The top course has usually been 2 in. in 
thickness. There are slight exceptions— 
in some streets laid under private con- 
tract, in the “Abbott” pavements, and 
with some of the European rock asphalts. 
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Fic. 2. SHEET ASPHALT LAID, REMAINING, 
UNDER GUARANTY, AND MAINTAINED 


BY THE CITY OF BUFFALO IN 
Various YEARS 


The proportions of various kinds of 
asphalt are approximately: 


Trinidad 

European rock 
Kentucky natural rock 
Bermudez 

Alcatraz 


SPECIFICATIONS—Up to 1892, asphalt 
pavements were laid under specifications 
as to wearing surface, furnished and 
filed by the various paving companies. 
Since that year they have been laid under 
open city specifications allowing any 
suitable material. Most of such pave- 
ments were of a fine-sand mix, but for 
the past few years a stone mix has been 
much used, not over 25% of %-in., or 
less, flint-limestone screenings. 

GUARANTY—Pavements were generally 
laid under a five-year guaranty until 
1898, although a few of the earlier pave- 
ments had a six- or eight-year guaranty. 
Since 1898, all pavements have been laid 
under a ten-year guaranty. While there 
may be many reasonable objections to 


this long term, public sentimen: as 
favored it and any change will o: be 
possible after a campaign of educ 
TRAFFIC—The amount of traffic 
points was found to vary from : 
3480 vehicles (average 2511) for a 
day, giving an hourly tonnage of 
62 to 291 (average 203) and a dai! 
nage per foot width of from 24.2 +. 
(average 60.2). The heavier traffic 
fair average for the most used street 
the lighter for medium outlying streets: 
many short residence streets have even 
less. Local observation does not con 
firm a common assumption that the life 
of an asphalt pavement is proportional to 
its traffic. It rather indicates that a 
moderate and distributed traffic is bene 
ficial. 


yn. 
tive 


LIFE AND REPAIRS 


To determine the probable life of this 
pavement a study was made of that |aid 
in 1891 or previous to that year—about 
1,900,000 yd., of which amount there re- 
mained in use July 1, 1911, over 850,000 
yd., or 45%, although large transfers had 
been made by car-track construction. The 
average age of this remaining pavement 
and of all that which had been removed 
for deterioration is 19.57 years, that. for 
streets without car tracks being 20.68 
years, and for streets with car tracks 
17.95 years. 

To arrive at the probable average life 
of all these pavements it is necessary to 
add to the above figure of 19.57 years 
the effect of the probable duration of 
the pavements yet in use. While impos- 
sible to predict the expectation of life 
for them, it is assumed at an average of 
three years. Should such be the case. 
then the average life of all these pave- 
ments laid in or before 1891 would be 
about 21 years. It should be noted that 
these were laid under contractor’s speci- 
fications, on natural-cement concrete, and 
largely over clay soil. 

It may be said that the above figures 
are deceptive in that they extend from 


TABLE NO. I. ASPHALT PAVEMENT RF- 
PLACED BECAUSE OF DETERIORATION 
BUFFALO, N. Y. 


Average Age at 
Time of Re- 


AV INE 
With. t With 
Tracks Tracks 
14.00 
13.81 
15.51 
14.90 
16.00 
15.81 
17.73 
15.62 
15.96 
19.86 
21.01 
20. 88 
20.00 


17.70 


Year Yards in Yards in 


So So 
ay ee 
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27,589 
12,381 
11,012 
28,206 
31,284 
58,455 
54,110 
379,575 542,215 921,790 


Average age of all, 16.91 years 
Difference in favor of streets \ 
ear tracks is 1.35 years. 
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- of laying until replacement and that 
latter has been at times delayed be- 

id the proper date. This is true in 

tances, but it is a condition likely to 

quite general. A reasonable allow- 

-e for this, should streets be promptly 
--paved, might indicate an actual full 
serviceable condition of about 20 years. 

\nother study of this same problem is 

ide in Table I, which shows the life of 
asphalt pavements which have been re- 
placed by reason of deterioration, ar- 
ranged by year of removal. This gives 
the average life of all at removal as 
16.91 years. This cannot be taken as an 
indication of average life of the pave- 
ments laid, but in many instances repre- 
sents the failure of the poorer or un- 
suitable fraction of a large number of 
streets. The average age of those re- 
moved in 1909 and 1910 is 20 years, 
indicating that the poorer streets of the 
large yardage of 1889 to 1894 have been 
eliminated. 

There are yet in service 76,000 yd. 
27 to 30 years old, and also about 6000 
yd. 29 to 31 years old, inexpedient for 
further repairs, but yet in passable con- 
dition. Further discussion of probable 
life, as indicated by repair costs follows. 

REPAIRS AND MAINTENANCE—All re- 
pairs have been made under contract. 
For several years during the earlier 
period of maintenance the surface-heat- 
ing method was used to some extent with 
the open or direct gasoline flame. This 
was abandoned and all repairs made by 
cutting out to the base. 

The following table shows the average 
cost per yard per year for repairs of all 
area maintained by the city after expira- 
tion of the guaranty period to and in- 
cluding the year named, together with 
the yard-years maintained: 


Costs 
Total Yard-Years Yard-Year 
intained 


Year Main to-Date, cents 
1890 300,000 0.97 
1891 500,000 1.38 
1892 900,000 4.86 
1893 1,500,000 4.92 
1894 2,300,000 5.09 
1895 3,300,000 5 62 
1896 4,700,000 5.28 
1897 6,400,000 5.13 
1898 8,500,000 4.66 
1899 10,900,000 4.32 
1900 13,800,000 3.92 
1901-2 19°500,000 3.10 
1902-3 22,600,000 2.389 
1903-4 25,700,000 2.91 
1904-5 28,700,000 3.08 
1905-6 31,700,000 3.05 
1906-7 34,700,000 3.05 
1097-8 37,500,000 3.24 
1908-9 40,400,000 3.52 
1909-10 43,300,000 3.77 
1910-11 46,200,000 3.86 


That is, for asphalt pavements main- 
tained from the expiration of five- and 
ten-year guaranty periods to an average 
age of 17.55 years the cost per yard- 
year has been 3.86c. The condition of 
the Pavements during this period might 
fairly be considered as about that usually 
found. The figures are not given in de- 
tail for each year as the variation in 
Condition and expenditures makes such 
of little general value. 

It should be noted from Fig. 1 that 
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the great bulk of this pavement was laid 
between 1889 and 1895, so that, when the 
five-year guaranty expired, a great bulk 
of the pavement was of comparatively 
small age and this may partly explain the 
drop in the rate from 1895 to 1903, but 
much more is explained by the inability 
of the public and its appropriating repre- 
sentatives to understand the nearly three- 
fold increase in surface to be maintained 
in 1900 over 1895. 

A study has been made along various 
lines to determine the probable defici- 
ency in appropriations between 1898 and 
1907; the result indicates an accumulated 
deficiency of about $300,000 in 1906-7, 
or 10c. per yd. Some of this deficiency 
of repairs has disappeared in repaving 
streets which might, under proper care, 
have been useful for a number of years. 
To the contrary, this neglect undoubtedly 
caused a higher ultimate cost of repairs 
on streets having much traffic. What 
effect it has on the general average cost 
for the whole period cannot be de- 
termined. Any attempt to determine a 
repair rate based on the age of pavement 
is somewhat influenced by such defici- 
ency of repairs over a number of years 
followed by an increase sufficient to 
overcome the same within a period of 
about three years. 

In consideration of the above average 
rate of 3.86c. per yd.-year for all main- 
tenance, it should be noted that the 
streets are now all placed in good con- 
dition, that the rate is on streets after a 
ten-year guaranty since 1898 and that the 
average age of all pavements maintained 
at the time of this rate was 17.55 years. 
If pavements were laid in uniform quan- 
tities each year, with a five-year guaranty 
and an average life of 21 years the aver- 
age age of those maintained would be 
but 13 years and with a ten-year guar- 
anty, but 15.5 years as against the aver- 
age of 17.55 years for this rate. 





TABLE II. MATERIALS USED PER SQUARE 
YARD AND COST OF REPAIRS UNDER 
UNIT PRICES: BUFFALO ASPHALT 
PAVEMENTS 


1909 1910 1910 1911 
July to Jany.to July to Jany to. 
Dee. July Dec. Dee. 
p. ft. per sq.yd. 


joose, 
T 1.395 1.345 1.357 1.351 
Binder... 0.867 0.877 0.780 0.952 
In. thick after 
compression, 
Weis. ins ce Re 1.564 1.578 1.571 
Binder....... 1.023 1.0385 0.921 1.124 
Contract rates, 
Top.. $0.385 $0.385 $0.305 $0.305 
Binder....... 0.17 0.17 0.125 0.125 
Cement. ~~ hs 0.18 0.16 0.16 
2 0.33 0.33 0.475 90.475 
Cost per yard 
complete 
Pee sc 80.5373 $0.5180 $0.4138 $0.4119 
Binder. .... 0.1473 0.1491 0.0075 0.1191 
Cement. 0.0128 0.0125 0.0146 0.0208 
Labor... . . 0.3300 0.3300 0.4750 0.4750 
Total... $1.0274 $1.0095 $1.0009 $1.0268 
One square vard 1 in. thick required 0.86 cu.ft 
of top of 0.547 .46 Binder an musasured locas at the 
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The cost of the actual repair work in 
the earlier years varied so much and was 
sc complicated with the surface heating 
or “skimming” work that details are of 
little interest and have but small effect 
upon the totals. For the years 1901 to 
July 1, 1909, the average cost by con- 
tract for surface and binder on all re- 
pairs was $1.06 per sq.yd. As there was 
naturally some friction in regulating the 
amount of materials placed, a new form 
of contract was prepared and has since 
been used with most satisfactory results. 
This provides a price per cubic foot for 
asphalt surface mixture measured loose 
at plant and delivered on street; a price 
per cubic foot for open binder, same con- 
ditions; a price per gallon for asphaltic 
cement hot on street for painting, and a 
price per square yard for all street labor, 
chopping, cleaning and laying new ma- 
terial. There is in addition a price per 
yard for replacing cuts for trench work 
and other minor items. This is shown in 
Table II. 

These repair contracts carry a guar- 
anty of one year, and, in repairing, any 
patch overlapping a previous year’s re- 
pairs more than 6 in. is counted an 
“overlap” and charged against such pre- 
vious year’s contract. This averages 
from 1% to 2% of the area laid and 
thus brings the actual cost of full area 
laid to about $1. 

In all figures of cost of repairs no 
charge has been made against the work 
for inspection or supervision. The rela- 
tively high cost of street labor for lay- 
ing should be considered in connection 
with the general method of repairs noted 
below. It is known from the con- 
tractors’ force account that no such low 
rate for street labor is possible under 
our system of repairs as is given for 
many municipal plants. 

In making repairs, when appropria- 
tions would warrant, the following con- 
siderations have governed. A hole left 
as such for a time grows rapidly with 
traffic. If the pavement be old and hard 
the impact of wheels against the far edge 
rapidly crumbles the adjoining material. 
If the pavement be in a more plastic 
condition the drop of wheels into such 
depression thins out the top along the 
near edge, requiring a large cut back to 
reach a reasonable thickness for a repair 
joint. On the far side of a hole the wheel 
impact shoves the material forward, 
forming a ridge, and wheels dropping 
from this ridge form a depression beyond, 
which in time produces another and small- 
er ridge. This action continued pro- 
duces a series of ridges and depressions 
or a waviness which must be removed 
for proper repair. Similarly any ridge 
or depression tends to extend a wave 
condition and is undesirable. 

These considerations have led to the 
policy of preventing rather than filling 
holes. In marking for repairs the intent 
is to remove any surface which is in 
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such condition as to produce a hole be- 
fore the probable date of next repair, 
and to remove troublesome ridges and 
depressions. While not possible entirely 
to accomplish the desired result, yet the 
results so far obtained fully warrant a 
continuance of the policy. The removal 
of surface having the ear marks of early 
failure but apparently in serviceable con- 
dition, has led casual observers to com- 
plain of unnecessary repairs, but it 
has also eliminated the old complaint of 
failure of repairs where they were not 
carried back. far enough to reach sound 
material for a joint. 


VU MLALLALM, 
bie sil eiatadcdinas ences Ab ht fYfAK KG 
—+ T 1 + y AYR *£ 

i p / JA 


Cents per Square Yard per Year 


10 
-—. Years,Age of Pavement 


Fic. 3. DIAGRAM SHOWING ERROR OF AVER- 
AGE CURVE OF INCREASE OF COST OF 
STREET REPAIRS WITH AGE OF 
PAVEMENT WHEN COST FOR 
EACH STREET INCREASES‘ 
UNIFORMLY 


The effects of self-propelled vehicles 
in producing a wavy condition are the 
opposite of those from the wheels of a 
horse-drawn vehicle and it now appears 
probable that a considerable automobile 
traffic will tend to improve some streets 
formerly rather rough and uneven. 

Two “markers” are steadily employed 
to indicate all repairs to be made. They 
hve, by long experience, a personal 
acquaintanceship with their work and 
can follow it from year to year. They 
are followed by “locaters” who locate 
and measure each area marked, the con- 
tractor furnishing one man on each tape 
as his check on measurements. These 
men are employed during the winter 
season in plotting all areas repaired 
and in thus determining the “overlap” 
covered in previous contracts. 


STUDIES OF LIFE AND COosT 


Unfortunately, the records as_ kept 
have not been in a form to show the cost 
per vard of pavements maintained at 
different ages, but the rate per yard ex- 
pended each year on each contract is 
readily available. It was deemed best 
not to complicate the following informa- 
tion by including the comparatively short 
experience on streets paved under a ten- 
year guaranty, hence only streets paved 
in and before 1898, under a five-year 
guaranty, have been studied. The record 
of 547 contracts is available on pave- 
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ments laid before that date, and a study 
has been made by taking the averages of 
the annual cost rates on these streets 
to the date of their condemnation, or to 
1911, for each year of age. These aver- 
ages embrace all conditions, suitable and 
unsuitable, including some alleys and 
paved bridge floors, but the same weight 
is given to large and small contracts. All 
records were kept by calendar years to 
1901 when the city changed its fiscal 
year end to June 30. For all the studies 
herein, the period Jan. 1 to June 30, 1901, 


Aver- 

age 
Aver- for 

No. Cost of age No.of 

of Aver Total cost Rate Totals yrs. 

Age con- age repairs for from from from 
of tractsrepair to Num- N} N? Nj 

Pave- aver- rate date, ber of - 

ments aged cents cents yrs. 13 13 


17 
44 : ‘ 30 
53 59 1.4: 73 
88 5 5.47 
42 5 
74 
87 
69 
88 
56 
77 
87 


547 
547 
547 
546 
546 
546 
542 
538 
519 
452 
417 
372 
284 
191 
139 
102 

57 

29 

17 

12 

10 

10 10 
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pair cost with age of pavement an 
such, the probable economical life 
various conditions. 

Some attempts have heretofor: 
made to obtain these results bu 
parently, the. oversight of importa: 
mentary considerations has led +: 
fusion. If. it be desired to const: 
curve which shows the relation 
to cost of repairs, it will be found ; 
attempt to average streets of 
diversified conditions will not gi 
sults having the characteristics 
elements averaged. This is simply ; 
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Fic. 4. AVERAGE ANNUAL RATE OF CosT OF REPAIRS OF ASPHALT PAVEMEN 


N 
BUFFALO TO DATE OF CONDEMNATION AND COMPARISON WITH FORMULA 


is called a year and thereafter July 1, 
1901, to June 30, 1902, is called 1902, 
etc. 7 

The objects sought of these studies 
were: (1) a general average cost avail- 
able for comparison with any large city 
where asphalt has been used under a 
wide variety of conditions and traffic; 
(2) a general average suitable for com- 
parison of asphalt with other paving ma- 
terials; (3) a determination ofthe prob- 
able average life; (4) by division into 
classes to obtain rate of increase of re- 


Years, Age of Pavement 


Cents per Square Yard per Year 


Number of Contracts Averaged 


Fic. 5. AVERAGE Cost OF REPAIRS PER 
SQuarRE YARD OF ASPHALT PAVEMENTS 
IN BUFFALO OF DIFFERENT AGES TO 
DaTe OF REPAVING; ALSO LINE 
0.41 (N — 4) aNnp CostT-To- 

Date Divipep By AGE 


13 
in Fig. 3, assuming a group of theoreti- 
cal streets on which the rate of repairs 
for each increases directly with the age 
up to a limit, taken here at 10c. per sq.yd. 
in the last year of life, the life varying 
from 13 to 30 years. The curve of aver- 
age is not a straight line, as are all the 
elements averaged, but is convex upward 
or expressed by a function of the age, , 
to a power less than unity. Slight con- 
sideration will show that the same tend- 
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Fic. 6. AVERAGE Cost or Repairs oF 36 


BUFFALO STREETS PAVED IN 1885-36; 
Aso AVERAGE Costs FOR 87 
Streets Now REPAVeD 
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to depression of the curve with in- 
. of age will occur whenever some 
a higher rate and shorter life are 
ave aged with those of lower rate and 
ioncer life. So it may safely be said that 
any curve averaging rates for streets 
with different life periods or character- 
istics will have a tendency to be de- 
pressed with increase of age beyond that 
of the shorter-lived pavements. 

if a number of streets of varying life 
be averaged and plotted as in Fig. 3, and 
show an approximately straight line, it 
must be justly inferred that the charac- 
teristic of the increase of cost of the in- 
dividual street is that of a curve repre- 
sented by a function of the age, N, to a 

Years, Age of Pavement 
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“wes Number of Contracts Averaged 
Fic. 7. AVERAGE Cost OF REPAIRS 
ON BUFFALO SHEET-ASPHALT 

PAVEMENTS WITH CAR 

Tracks; ALso LINE 
0.83 (N — 4) AND 
Cost-To-DATE 
DIVIDED BY 
AGE 


higher power than unity, as that for the 
average of all our Buffalo streets is N? 
and for over 50% is above N’*. It thus 
seems warranted to say that the rate of 


increase of repair cost is shown by a, 


curve rising at a greater rate than the 
age. 

To make any fair study, the cost of re- 
Pairs during the period of guaranty 
should be included and, this not being 
known, an allowance for such has been 
made in each analysis for such cost 
based on the extension of the derived 
curve backward to the first year of age 
(except Fig. 6). In the curve for aver- 
age cost per year for the whole life of 
the pavement, the life has also been 
taken back to the beginning, as no rea- 
Son can be seen for not making a guar- 
anty period a factor in determining aver- 
age repair costs, 

To make clear the method used in the 
Construction of the different diagrams 
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illustrating repair rates, the necessary 
data are given in the table with Fig. 4 for 
the average of all contracts. In _ this 
table, column one shows the age of pave- 
ment, column two the number of con- 
tracts averaged for the result, column 
three the average annual expenditure in 
cents per yard, column four the expendi- 
ture to and including the given age with 
allowance for repairs during the guaranty 
period, column five the average cost per 
year of life to that age. For the purpose 
of reducing this to a workable expression, 


the form of has been worked out, 


Ni 
13 
N being the age of pavement in years. 
Column six shows an annual rate, col- 


Years, Age of Pavement 
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Fic. 8. AVERAGE Cost OF REPAIRS ON 
BUFFALO SHEET-ASPHALT PAVEMENTS 
WHERE STREETS WERE Fit AND WELL 
CONSTRUCTED AND WITHOUT CAR 
}3 
1800 
AND COsT-TO-DATE DivIDED 
BY AGE 


TRACKS; ALSO CURVE 


umn seven the sum of rates, column eight 
the average per year of life to that age. 
The greatest departure of column eight 
from column five after the sixth year is 
but 0.11c., and the total departure 4c., up 
to and including the 27th year. 

This curve, while so closely approxi- 
mating the actual costs shows that the 
latter lie slightly nearer a straight line 
and that the actual costs are smaller 
at the early periods. 

A similar computation was made on 
these same streets up to the time of re- 
paving, instead of to condemnation,* and 
such is expressed best by 0.41 (N-4), 





*Streets have not been repaved im- 
mediately after cessation of repairs by 
reason of condemnation. Fig. 4 is based 
on average repair costs on streets under 
maintenance, while in rn 5 the same 
costs or expenditures are divided by the 
number in use, although some were not 
being maintained. There may be a_rea- 
sonable question as to where the limit 
should be drawn for the end of a pave- 
ment’s life: hence the curves were con- 
structed for both conditions.—G. H. N. 





















































565 


this showing a closer conformity to actual 
rates up to 20 years, the greatest varia- 
tion from the actual average annual cost 
to any year being but 0.08c., shown in 
Fig. 5. All investigations made seem to 
show that the repairs during the first 
four or five years are small. This de- 
pression of the curve into a straight line, 
arising from the inclusion of streets be- 
tween condemnation and repaving also 
illustrates a reason for some straight-line 

N3 
13 
to condemnation or 0.41 (N-4) to re- 
paving, of course, are not applicable to 
any given class of streets, but are com- 
posite results of a varied experience. 


assumptions. These expressions of 


Years, Age of Pavement 
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Number of Streets Averaged 


Fic. 9. AVERAGE Cost OF REPAIRS ON 142 
STREETS Not INCLUDED IN Fics. 7 AND 
8,TO DATE OF CONDEMNATION; ALSO 


Ni? 
CurRVES > AND OAN AND 
Cost-To-DATE DiviDED BY 
AGE 


They might be reasonably used for esti- 
mating the total cost of repairs under 
similar conditions and for determination 
of the relative ultimate cost of asphalt 
compared with other pavements. 

A disturbing element in all cost curves, 
except that for the best 275 streets, is 
the abnormal record of 36 streets, paved 
in 1885-1886, which were much below 
the average in quality and high in repair 
costs. All but four have been repaved. 
The average annual expenditure per yard 
for these 36 streets is shown in Fig. 6 
by (x) and a curve is sketched through 
points of “Cost-to-Date/N”. There are 
also added to this diagram, the average 
annual expenditures on 87 streets which 
have been repaved, indicated by the tri- 
angle symbol. 

To arrive at results which might be 
teasonably applicable to any certain class 
or condition of street, the above 547 con- 
tracts were divided into five parts. The 
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first separation was of those of abnormal 
conditions—bridge floors, streets with car 
tracks in but part, or for but a part of 
the time, etc., as of no value and not 
used outside of Figs. 4 and 5. 

The second division was of 70 con- 
tracts for streets containing street-car 
tracks. An expression for average annual 
costs to fit the actual figures would in- 
volve the use of N to a power less than 
unity. This is due to the high cost of 
some streets from the 10th to 15th year 
when they were lost from the average by 
repaving and only the more suitable re- 
mained. The rate of repairs for these 70 
car-track streets to date of condemna- 
tion is fairly well shown by 0.83 (N-4). 
The yearly cost, 

= 0.83 (N — 4) 
is about 0.25c. lower from the ninth to 
the 15th year than the actual cost. The 
departure becomes marked after the 20th 
year, as but a few of the most suitable 
remained and had a relatively lower re- 
pair cost, shown in Fig. 7. 

The next separation was of 16 alleys, 
mostly with center gutters, these showing 
practically the same characteristics and 
rates as the car-track streets. Of the re- 
maining streets, after the three elimina- 
tions noted above, a separation was made 
into two classes, depending upon cost of 
repairs. The first being those in which 
the cost of repairs from the sixth to 


Cents per Square Yard per Year 


Fic. 10. AVERAGE Cost OF REPAIRS FOR 
ToTtaL LiFE oF VARIOUS CLASSES OF 
BUFFALO SHEET-ASPHALT PAVE- 
MENTS 


17th year, inclusive, was 25c. or less, the 
streets less than 17 years old being di- 
vided on a cost of 10c. at 13 years. The 
remaining streets form the fifth class. 

These 275 contracts out of 547, di- 
vided on repair cost of 25c. at 17 years 
or 10c. at 13 years age after a five-year 
guaranty, show a curve even sharper 
N83 
i300” and are 
believed to more truly show a normal in- 
crease curve than any of the other di- 
visions made. Shown in Fig. 8. 


than N*, but assumed at 
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This record of a repair rate of 1.87c. 
at 15 years, 4.45c. at 20 years and 8.68c. 
at 25 years, based on 275 contracts or 
over 50% of our experience, is believed 
to fairly represent what asphalt pave- 
ments should cost laid where and as they 
should be, unless their desirability in less 
favorable locations warrants the added 
expense. 

The other streets of miscellaneous con- 
ditions, 142 in number, being exclusive 
of car-track streets, alleys and those in- 


cluded under are, as would be ex- 


N32 
1800 
expected, not easily expressed in any 
definite terms, but average out between 


Ni 
9’ both of 


which are plotted in Fig. 9. By the 
yearly average cost rates it is seen that 
the true line is about midway between 
the two drawn. These streets include the 
failures of 1885-6, other streets where 
the surface mixture was undoubtedly 
poor and where poor natural-cement- 
concrete bases were laid over wet soil, 
and many fair streets in which the re- 
pair cost ran but little above the repair 
limits used for separation of the best 
streets. While this separation has not 
as yet been made, it is probable that 
about one-half this number would be 


a line 0.4 N and a curve 


Cents per Square Yard per Year 


18 20 22 
Years, Age of Pavement 


Fic. 11. ANNUAL CosT OF SHEET-As- 
PHALT PAVEMENT ON STRAIGHT-LINE 
SURFACE RENEWAL AND VARIOUS 
REPAIR RATES 


represented by a parabola (a study of 25 
f 3 met <) 
of various ages showing =; ). 


For the purposes of comparison, the 
average annual cost curves are grouped 
in Fig. 10. This shows no justification 
for assumptions sometimes made of an 
average cost rate of frém 5 to 7c. per yd. 
per year where the life is assumed as 
less than 20 years for any average con- 
ditions. 
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These curves readily provide for 
mination of the annual cost of pr: 

a pavement of this kind over 
period. The elements dependent 

and repairs are, (1) allowance { 
newal, or depreciation if desired 

term it, and (2) annual cost of r. 

It is not intended to make this a < 

sion of the proper method, but to 

the results. It is first assumed th 

cost of renewal, or the depreciati 
charged off at a flat annual rate. Th 

of renewal of the asphalt top has seen 
here assumed at $1.50, this depreciation 
curve plotted in Fig. 11 and, by added 
ordinates, the various curves of Fic. 10 
have been plotted above it. The same 
method was followed for Fig. 12, but 
with a 4% compound-interest sinking- 
fund allowance for renewal in any given 
number of years. 

While a variety of sinking-fund and 
bond-issue conditions have been assumed 
in several able reports made on paving 
costs, a more simple and rational solution 
is available. If it be assumed that an 
unimproved street is to be provided with 
a perpetual pavement there are four 
items of importance to be considered: 
(1) original cost, (2) depreciation of 
base, (3) depreciation of surface, and 
(4) repair of surface. In most cases the 
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26 
Years, Age of Pavement 
Fic. 12. ANNUAL CosT oF SHEE!-As- 
PHALT PAVEMENT ON 4% SINKING- 
Fump SuRFACE RENEWAL AND 
VarRIOUS REPAIR RATES 


original cost is either paid for direct 
the property holder, or else the city | 
definite financial arrangements fo: 
ment, so that the future burden is p 
cally that of an interest charge 0: 
nal cost. The second item is for r°! 
of base, curbs, drainage, etc.; the-c 
ments will undoubtedly last, on th 
age, twice as long as the top, So ' 
life of 40 or 50 years may be 2 
This may be computed on a flat-’ 








ly by 
rakes 
pay- 
racti- 
origi- 
newal 
» ele- 
aver- 
hat @ 
imed. 
ite of 


tember 26, 1912 


sink. g-fund basis. In fact, few if any 
citie. make a tax levy or otherwise at- 
temp to provide such a sinking fund and 
com-:tations on that basis are theoreti- 
cal. The other two items are as covered 
by Fcs. 11 and 12. Assuming the cost 
of grading, curbing, drainage, etc., on an 
asphalt street at $1.50, with a life of 40 
years, and that the renewal of the top 
will cost $1.50; the cost to Buffalo on its 
better streets would compute on a sink- 
ing-fund basis: 

4% interest on original cost ($3) $0.12 
To renew base, curb, ete. in 40 


VOATS ws ceceecereeesereseesens 0.016 
Repairs and top renewal from 
Fig. 12 


On a flat-rate depreciation, 


4% interest on original cost ($3) $0.12 
To renew base, curb, etc., in 40 

YORE . vbaebbe seks se ees soucces 0.0375 
Repairs and top renewal from 

| ee b BES ES > a Oe 0.083 


$0. 2405 


The costs for the average of all streets 
computed as above would be $0.213 on 
sinking fund and $0,258 on straight de- 
preciation. Thus these streets could have 
been provided on a long-term sinking- 
fund financial arrangement under 22c. 
per yd.-year or on a flat-rate renewal 
basis under 26c. per yd.-year. 

There can be no question as to the 
economical! life being the proper life limit 
for any pavement. The curves plotted in 
Figs. 11 and 12 (excepting one) show 
minimum values. These curves being 
expressed by various functions of the age 
may be solved for these values of N 
mathematically, or read from the dia- 
gram. They show an economical life for 
car-track streets of about 19 years and 
for average and best streets of about 24 
years. However, these values are sub- 
ject to the limitations and cautions in 
their use discussed above and illustrated 
by Fig. 3. No average curve can be used 
for a particular street. Unless streets 





TABLE Ill. RECORD OF ONE BUFFALO 
STREET, 22,500 SQ. YD.; SHOWING DETER- 
MINATION OF MINIMUM COST AND 
ECONOMICAL LIFE. (ALL COSTS IN 

CENTS PER YARD) 


Aver- Annua 

hm AnnualAnnual ving, — 

Annu-Ann n on 
Anes Total al Allow- —_ Fund Sink- 


Cost Cota ance Pay- ing 
Age a “Re- of A ment Fund 


pairs pairs pairs newal ment at 4% Basis 
lto5 3.0 

8 27 5.7 0.7 18.8 19.5 16.3 17.0 
9 O08 6.6 0.7 16.7 17.4 14.2 14.9 
10 12.9 19.4 1.9 15.0 16.9 42.5 14.4 
ll 4 9 24.3 2.2 13.6 15.8 11.1 13.3, 
= 0 6 249 2.1 125 146 10.0 12.1 
. 2 1 27.0 2.1 11.5 13.6 9.0 11.1 
es 2 29.2 2.1 10.7 12.8 8.2 10.3 
3 1 4 30.6 20 10.0 12.0 7.5 9.5 
7 0 9 31.5 20 94 114 69 89 
18 29 34.420 88 108 63 8.3 
19 30 37.421 83 10.4 5.9 8.0 
» 03 37.7 20°79 9.9 654 7.4 
a 31 4.8 20 75 9.5 5.0 7.0 
99 58 46.6: 3.3 7.1 9.3 4.7 6.9 
3 2 » 0.123 68 9.1 44 6.7 
» 22 @7 26 65 91 41 6.7 
se 65.6 27 63 90 38 6.5 
6 $2 6.8 28 60 88 36 6.4 
woe @.8 27 5.8 85 3.4 6.1 
os 2: 73.129 56 85 3.2 6.1 
a. n. 9.632 54 86 3.0 6.2 
, D 7.5 34 52 86 28 6.2 
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are closely classified, the average curve 
cannot be used to determine an average 
economical life. This is at once seen 
from Figs. 11 and 12, where the mini- 
mum-cost point for the average of all 
streets is at a greater age than for either 
car-track streets or the best streets owing 
to the distortion of the curves. The clas- 
sification is so close on the best streets 
that the value shown, about 24 years, is 
believed to be not much in excess of the 
true value. From these diagrams it may 
be reasonably assumed that 50% of all 
streets will reach a life of 23 years, 25% 
car-track streets, alleys, etc., will have a 
life of 18 years, and the miscellaneous 
25% will show a life of 20 years. These 
assumptions give an average life of 
21 years for all as a check on the 
estimate made at first from records of re- 
paving. 

For condemnation of a street, its indi- 
vidual record should be taken and treated 
as in the table with Fig. 4. This is shown 
in full in Tablé III for one of the older 
streets, shown both for flat-rate and sink- 
ing-fund depreciation, with allowance for 
probable repair during the five-year guar- 
anty period. This is a residence street 
with a considerable amount of travel, 
paved in 1882, 22,500 sq.yd. The varia- 
tion in rates of different years is well 
illustrated by this street which may be 
called typical of the actual variation in 
amounts expended each year on an indi- 
vidual street. The various reasons enter- 
ing into this are not here discussed. Col- 
umn six shows the average cost of pave- 
ment per yard-year to any given age of 
pavement. It shows a fictitious minimum 
for the 26th year when no repairs were 
made and a probable true minimum in 
the 27th year, hence it might well have 
been relaid in its 28th year. This tabu- 
lar arrangement has an immediate use in 
showing the allowable rate of repair for 
any year approaching the critical age. If 
the sum of the flat depreciation and aver- 
age repairs at any year be expended in 
repairs the following year the total for 
such year will be the same. This is 
readily obtained in simple algebraic 
form, for the(N)th and’ (N+1)st years. 
From this column six the allowable rate 
for repairs in the 28th year was the cost 
shown for repairs and depreciation in 
the 27th year, or 8.5c., and this rate could 
be continued indefinitely without violat- 
ing a minimum-cost rule. However, 
12.9c. were expended in the 28th year 
and 6.9c. in the 29th year, a total of 
19.4c. against an allowable 2 x 85 = 
17c. To bring the cost back to 8.5c., it 
will be allowable to expend 8.5 x 3 — 
19.4 = 6.1c. per yard in the 30th year.* 





*Note—The 30th year's repairs, just 
made on this street, limited to repairs of 
breaks and weak spots outside of gutters, 
cost but 2.3c. per yd. It was intended to 
condemn following this repair. This leaves 
open the nice question of the possibility 
reaching a condition of continuous 
maintenance by repair within the eco- 
nomical limit. 
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It may be noted that even this roc. in- 
crease in rate for a period of 29 years 
on 22,500 yd. amounts to over $650, indi- 
cating the advisability of closely deter- 
mining a minimum-cost life. The effect 
of a thorough repair, as in the 28th year 
of this pavement, may be to put a street 
in condition where another and correct 
minimum-cost point may be reached after 
a number of years. Experience and judg- 
ment only can determine this. Another 
element enters for consideration along 
this line. The minimum cost for the 
street must be obtained over a long 
period. If this street is showing a rate 
below what may be expected by average 
experience from a new surface then it 
may well be carried along, but if it shows 
a rate above what may be reasonably ex- 
pected of a new surface on this class of 
streets, then an earlier resurfacing may 
be determined in doubtful cases. 

The other items entering into this 
problem, such as greater desirability of a 
new surface for accommodation of traffic, 
the inconvenience caused by the work 
and the necessarily attendant expenses 
may well be expressed in the net-cost 
figure assumed for the renewal. 

Where the proportions of expense for 
repairs and renewals are not the same 
for general and local taxation, in jus- 
tice to both the property owner and the 
engineer there should be some definite 
rule established for repair limits which 
may be readily explained and understood. 
The above method of treating the indi- 
vidual street on its own record by a 
straight-line renewal or depreciation 
allowance seems a simple and reasonable 
solution. From it may be formulated the 
rule that the allowable repairs in any 
year should not exceed the sum of the 
total cost of repairs to date, plus the cost 
of renewal, divided by the age of pave- 
ment, and when the necessary repairs 
will exceed such sum the street should be 
repaved. 

It is hoped that similar repair cost 
records, particularly of cities maintaining 
a municipal asphalt-repair plant, may be 
made available for comparison of con- 
tract and municipal-plant costs, not on 
the cost of a square yard of repair, but 
upon maintenance results obtained. 

Each city has had its extended experi- 
ence with some variety of pavement. If a 
common basis of computation be taken, 
such as 4% interest and a flat-rate re- 
newal provision, then cities of similar 
size, climate and traffic conditions may 
compare experiences as to costs of vari- 
ous pavements and all be enabled to have 
available a fair foundation of fact for 
determination of kind. With such basis, 
the further considerations of noise, trac- 
tion resistance, foothold, ease of clean- 
ing, sanitary value, etc., may each be 
given its relative value and thus a fair 
engineering determination be made. 

Under the above assumption, Buffalo 
may say that a sheet-asphalt pavement 
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can be provided over a long term for 29c. 
per yd. per year under unfavorable con- 
ditions, for 26c. under an average of all 
conditions and for 24c. under average 
fair conditions. 

The use of portland-cement-concrete 
base and a fuller knowledge of the ma- 
terials may fairly be expected to reduce 
these figures in the future. 


Some Important Street Im- 
provements in Pittsburgh 


A remarkable amount of municipal 
improvement work is being carried on in 
Pittsburgh, Penn., at the present time 
and more is projected. The total ex- 
penditure which the present improve- 
ments involve is not unusually large, but 
the variety and distribution of the work, 
the interesting technical features in- 
volved, and the great importance of the 
work in developing the city area, make 
it well worth a general review. 

The improvements now under way in- 
clude: Filling low-lying areas exposed to 
floods; cutting down a hill in the heart of 
the business district; widening and pav- 
ing several hillside and riverside streets, 
which require a mile or two of difficult 
retaining-wall construction; sewer re- 
construction; building a large steel bridge 
over the Allegheny River; building half a 
dozen concrete arch bridges, one of them 
the longest arch span in America; and 
extending the city’s well known filtra- 
tion plant in several notable particulars. 
One interesting piece of grade-crossing 
elimination is also under way, in con- 
nection with one of the street improve- 
ments. But generally speaking the topog- 
raphy of Pittsburgh makes the grade- 
crossing problem relatively unimportant, 
except at one or two points where the 
conditions have become troublesome and 
require prompt relief. Further grade- 
crossing abolition is to be started within 
a year. 

In the present article we can deal only 
with the grading and street work, leaving 
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the bridge work for separate discussion in 
a future issue. Sewer work, which finds 
only brief mention in the present article, 
alse receives much attention in the De- 
partment of Public Works, but as the 
local conditions present unusually com- 
plex problems in respect of sewerage, it 
is expected that a fuller account of Pitts- 
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around the lower part of the city, : 
mended in this report, will be ir 
in a referendum on new bond issu 
fall. In the matter of the subw 
city council recently passed a p 
sive ordinance, after several 

of active discussion over term 
procedure. This ordinance leave 


Fic. 1, FILLING IN NorTH SiDE FLOop District; ISABELLA ST. 


(The left-hand side of the street shows how most of the buildings of the 


district are affected by the fill. 


burgh’s sewer improvements will be pre- 
sented separately at another time, so that 
only passing mention is made of sewers 
in the present summary. 

Two much more unsettled fields of im- 
provement, which also have been in the 
air during the past year or two, are: (1) 
General flood protection work, and (2) 
Construction of a rapid-transit subway 
system. Both of these have advanced to 
a definite preliminary stage, but at pres- 
ent are stationary. Some months ago 
the flood commission, a private associa- 
tion of citizens, completed a voluminous 
report on flood protection, recommending 
extensive and costly protective works. It 
is expected that the proposed river wall 


At the 


right a building is being raised) 

field open for construction of a sub- 
way system by a private company. No 
proposal under this ordinance has yet 
been made, however, and it is possible 
that the matter will rest in this condition 
until the city undertakes construction on 


its own account. 
LARGE GRADING PROJEC’'S 


Three important regrade enterprises 
are in progress. One is a grade-lower- 
ing and two are grade-raising enterprises, 
all situated in radically different parts 
of the city area. In each case the in- 
fluence upon private property is very 
great, and the amount of alteration and 
rebuilding which the municipal work 


Fic. 2 AND 3. NortH Sipe FitLinc; River Ave. in FLoop TIME, AND DURING THE FILL IMPROVEMENT 


(Left-hand view taken from Federal St., looking east, Mar. 2, 1912. 


Right-hand view taken looking west tow? 


Federal St., in the same block, showing the retaining-wall for the fill under construction, Apr. 11, 1912). 
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Fic. 4. SKeEtTcH Map oF NortH Sipe FLoop-Fitt District 


brings about is a clear index of the im- 
portance of the regrade undertakings to 
the community. 

The two grade-raising projects are 
undertaken for flood-relief purposes, one 
on the North Side and one in the West 
End. The third, the “Hump Cut,” in 
the central part of Pittsburgh’s business 
district, is a traffic improvement; this has 
already been mentioned, in our issue of 
Jan. 11, 1912, where a map was shown, 
and more recently in our issue of July 
4, 1912, giving one or two views of the 
work in progress. 


FILLING OF NortH Sipe FiLoop District 


An area of some 40 acres on the river 
flats of the North Side (the old city of 
Allegheny) is being filled an average 
depth of 4 ft., maximum 10 ft., to do away 
with the overflow at extreme flood stages 
of the Allegheny River. Lying directly 
opposite the main portion of lower Pitts- 
burgh, between the tracks of the Pitts- 
burgh & Western Ry. (B. & O. system) 
along the river bank and the Pittsburgh, 
Ft. Wayne & Chicago Ry. tracks about 
1000 ft. inland, this flood district includes 
the main avenues of traffic between Pitts- 
burgh and Allegheny. The principal 
Streets traversing it correspond to the 
three important Allegheny River bridges, 
Federal St., Sandusky St. and Anderson 
St. (the old Sixth St., Seventh St. and 
Ninth St. bridges), which are the sole 
highway connections between the two 
banks for a long distance. A portion of 
Sandusky St. on the North Side had been 
raised in the past to a level practically 
above danger of flooding, but the rest of 
the district was exposed to flooding at the 
highest stage annually reached (see the 
view, Fig, 2). 

The sketch map of this flood district, 
Fig. 4, illustrates the extent of the work. 
The fill area is about 2000 ft. long, by 
about 800 ft. wide. Its occupancy is 
about equally divided between low-grade 
dwellings and business buildings. Con- 


taining but few modern buildings the dis- 
trict requires very extensive private work 
in order to bring the buildings into har- 
mony with the new street grades. This 
may be judged from the views Figs. 1 and 
3. Although the grade-raising work began 
more than a year ago, the faising or re- 
moval and replacement of buildings has 
been going on slowly, except along Fed- 
eral St. It may be expected that the 
probable extensive changes in the nature 
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of occupancy of the district will delay 
the adaptation to the new grade, as it is 
likely that most of the dwellings will be 
replaced by warehouse and business 
buildings. 

The conduct of the work may be de- 
scribed in brief as follows: Material 
for the fill was in large part dredged 
from the river, and teamed from a re- 
ceiving plant with dumping-board on the 
river bank at the west end of the dis- 
trict. During the 1912 season much ma- 
terial was brought from the “Hump Cut,” 
which is carried on by the same con- 
tractor. In the case of this latter ma- 
terial, much of which is rock, the speci- 
fications require it to be thoroughly 
mixed with clay and river gravel to make 
a mass that will pack down firmly. Be- 
fore filling could begin, the pavements 
and curbs were taken up and the neces- 
sary attention was given to changes in 
the substructures. The sewers were 
generally left in place at their existing 
grades, the catch-basins and manholes 
being either extended or rebuilt. The 
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water pipes were replaced by new lines 
laid generally so as to give 4 ft. cover 
under the new surface. The old lines 
were either removed or abandoned after 
tke new lines were in service. Gas pipes 
and wire ducts were handled in a similar 
way, this work, however, being at the 
cost of the companies. In the district in 
question most of the wires were on poles 
and thus were not much affected by the 
fill operation. 

The specifications required the fill to 
be deposited in layers not over 6 in. 
thick and to be rolled with a 10-ton rol- 
ler (or in inaccessible places tamped with 
iron rammers). Pavements were laid 
directly on the finished fill subgrade as 
a rule, without waiting for slow settle- 
ment, the tamping and rolling being sup- 
posed to be thorough enough to prevent 
settlement. Various kinds of pavements 
were laid in this district. On Federal 
St. wood-block paving was laid, else- 
where generally stone-block, and in the 
alleys vitrified brick with bituminous 
grouting. All these classes of pavement 
were laid on concrete base. The stone- 
block pavement is Class A, which con- 
sists of uniformly cut blocks of Ligonier 
limestone, which give a very even sur- 
face. 

In the creosoted wood-block paving a 
new detail was introduced for protection 
along street-car tracks. It has been 
found with this class of pavement at 
other points that settlement and rutting 
occurs along the joint between the wood 
blocks and the stone blocks which border 
the rails of the street-car track; the 
street-car company is required to take 
care of the paving 12 in. outside of its 
tracks, but is not bound to use the kind 
of paving specified or preferred by the 
city authorities and in consequence gener- 
ally uses stone blocks on broken-stone 
base. A detail introduced with a view to 
preventing settlement at this point is 
shown by the sketch, Fig. 5. A longi- 
tudinal Z-bar laid flat is set under the 
wood blocks adjoining the stone blocks, 
resting on the concrete base and tied 
back into the concrete with long bolts. 
This arrangement provides firm support 
for the wood blocks along the joint and 
prevents them from tipping or sinking, 
and to some extent prevents the forma- 
tion of a rut. 

This work was placed under contract 
May 26, 1911, Booth & Flinn being the 
contractors. It is now about 75% com- 
pleted; final completion is expected be- 
fore the end of 1912. The contract 
price was $186,893. This figure in- 
cludes the shifting of water mains. Some 
contract-price items are included in a 
tabulation at the close of this article. 


West END FLoop IMPROVEMENT 


On the south side of the Ohio River, 
about a mile below the Point, Sawmill 
Run enters the Ohio. The lower courses 
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Fic. 6. SketcH Map oF West ENp FLoop-Fitt District 


of this creek were poorly drained, and 
sufficiently low in elevation to be flooded 
at high stages of the river. Conditions 
were made worse by the fact that all the 
sanitary drainage of the district was dis- 
charged into Sawmill Run, which in con- 
sequence became in time a _ serious 
nuisance; for the improvement of these 
conditions, the low-lying streets are being 
filled to an elevation above flood level 
and a sanitary intercepting sewer is being 
constructed parallel to the creek to an 
outfall in the Ohio. The sketch map, 
Fig. 6, gives the location and shape of the 
fill district. Its maximum length is 
about 3500 ft. The fill ranges from about 


Fic. 7. West ENp FLoop District Work 

(South Main St., near Mill St. The 
height of filling is roughly indicated by 
the distance the frame building is being 
raised). 


4 ft. average to a little over 10 ft. 
maximum. 

The number and value of buildings in 
this district is small; yet the property 
owners have met the situation with con- 
siderably more energy than was exhibited 
in the North Side fill district. Nearly all 
buildings have already been raised to the 
new grade and placed upon new founda- 
tions, in spite of the fact that the work is 
in only its earlier stages. Fig. 7 exempli- 
fies this. 

An interesting feature of the fill work 
in one of the streets is that an 18-in. gas 
main is being raised bodily, in slow 
stages, instead of being rebuilt at a 
higher grade and the old line abandoned. 

The intercepting sewer, already men- 


tioned, is the most interesting item of 
this improvement. It is a 48-in. circular 
concrete sewer designed for the ultimate 
drainage of a population of 200,000, esti- 
mated for the large drainage area of 
Sawmill Run. But the present popula- 
tion to be served is only about 5000, and 
thus rather awkward hydraulic conditions 
are to be expected in the early years of 
the sewer. The sewer (on uniform grade 
of 3% ft. per thousand) will be fitted 
with flushing gates by means of which it 
can be flushed by impounding the sew- 
age; this operation carried out about 
once a week is expected to keep the 
sewer in a reasonably clean condition. 
Special provision has also been made at 
an inverted siphon crossing under Saw- 
mill Run for accommodating the succes- 
sively increasing flow, by. providing three 
siphon pipes of different sizes, connect- 
ing the same downtake and uptake cham- 
bers. 

_A few short sections of storm sewer 
are included in the improvement, only 
one of them being of large size, 52 in. 
This latter is provided with 320x60-in. 
floor gratings for diverting the dry- 
weather flow to the sanitary intercepter, 
while discharging the storm water into 
the Run. 

The construction of the sanitary inter- 
cepter, as well as of the storm sewers 
built in the district, includes putting in 
house laterals at all lots to a point 5 ft. 
inside the curb line, to facilitate future 
connections. This procedure is also being 
followed in other recent sewer work in 
Pittsburgh where large sewers are in- 
volved. 

The contract for the West End Im- 
provement was let Oct. 14, 1911, to 
James McQuade & Co., for the price of 
$137,015, this price including the sewer 
work. It is approximately half done at 
the present time, and is expected to be 
practically completed by the end of 1912. 
The street repaving, about 8800 sq.yd., 
includes about two-thirds stone-block pav- 
ing and one-third asphalt block and sheet- 
asphalt pavement, all on concrete base. 
The successful bidder’s figures for the 
chief items are included in the table on 
p. 576. 

The fill material is in part obtained 
from miscellaneous nearby sources, and 
in part from the “Hump Cut.” The latter 
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material is brought by team, a h 
about 2 miles. It is claimed tha 
loads per day is handled by each 
on the average. In the principal 
traffic must be maintained, and the 
required to be put in on half the 
of the street to provide a vehicle 
before the other half is interfered 
Extending westerly from the low: 
of the West End flood-fill district 
West Carson St. improvement, dea! 
farther below. The two improveme 
conjunction are of great importan 
connecting Pittsburgh with the bor: 
and towns to the west, both West 
son St. and Main St. being main 
oughfares and having hitherto bec 
exceedingly unsatisfactory condition 


THE HuMP REGRADE 


The “Hump Cut” involves the district 
extending north from Fourth Ave. to 
Seventh Ave., and about 1000 ft. east 
from Smithfield St. The depth of cut is 
14.9 ft. at Fifth Ave. and Grant St., which 
may be regarded as the governing cut, 
although slightly greater depths of cut 
are required at a few other crossings. 
This represents an increase of about 3 
ft. in cut over the project for which plans 
were prepared in 1910. 

Street grading for the purpose of re- 
ducing the steep slope up from Smith- 
field St. to Grant has been more or 
less in the air for many years past. That 
the work would be undertaken sooner or 
later was so firmly believed that a num- 
ber of the newer business buildings of 
the district were planned and built to 
allow of ready adaptation to a lowering 
of the grade. The Frick Bldg., on Fifth 
Ave., corner of Grant St., and the County 
Court House, just east of this across 
Grant St., are the most prominent ex- 
amples. The basement of the Frick Bldg. 
in particular was so detailed as to adapt 
itself readily to service as the first story 
after a cut of 15 to 20 ft., and the present 
cut of 14.9 ft. will thus be readily taken 
care of. A similar statement applies to 
the Court House. Most of the older 
buildings, however, require extensive re- 
construction, and as this in many in- 
stances is uneconomical they are being 
removed to be replaced by modern struc- 
tures. The views, Figs. 8 and 9, give a 
fairly clear picture of these conditions 
as well as representing graphically the 
depth of cutting. 

The contract for this work was !et on 
Apr. 5, 1912, after a rather unusual 
situation in which the low bidder ‘Jas. 
McQuade & Co.) declined the award of 
the contract, so that the work was 
awarded to the next bidder, Booth & 
Flinn, Ltd. The contract price is $6” | 450. 
The work is to be completed by t!e end 
of 1913, but its first division, comprising 
Fifth Ave. and the adjacent porti ns of 
the cross streets, must be compl: '«4 $0 
as to carry traffic before the seco: di- 
vision can be undertaken. It is e» ected 
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that the first-division work will be about 
completed by the end of 1912. 

As the contract with the city does not 
cover the change of grade of the trolley 
tracks, gas mains, wire ducts, etc., and 
(while including the sewers) does not in- 
clude the water mains, a very consider- 
able addition must be made in estimating 
the total cost of the work. It is figured 
that the city’s share of the work, includ- 
ing water mains and miscellaneous ex- 
penses, will somewhat exceed $750,000. 
The work done for private companies in 
street substructures* will probably amount 
to over $500,000, bringing the total to 
between $1,250,000 and $1,500,000. The 
reconstruction of buildings involves a 
very great additional cost, not subject to 
estimate at the present time. About three- 
fourths of the property owners waived 
damages, without which advantage the 
city would probably not have undertaken 
the cut. The damages which will have to 
be paid are not included in the above fig- 
ures of total cost, 

Work was begun on Apr. 5, the day of 
awarding the contract, and has been con- 
tinued since then at a rate slightly ex- 
ceeding that necessary for completion 
within the contract period. The total vol- 
ume of excavation required in the city’s 
contract is about 143,000 cu.yd. About 
two-thirds of this material will have to be 
wasted, the remainder being used in the 
flood-district filling on the North Side and 
inthe West End. The material wasted is 
teamed over a trestle constructed in the 
Prolongation of Shingiss St. over the rail- 
road yards along the Monongahela River, 
and from here is dumped into cars. 

After the removal of the old paving 
and taking care of those pipe lines which 
Tequired changing before excavation, a 
steam shovel was started, and cutting di- 


ini 
ter apne ‘ompanies are affected: Two ex- 
cas | /ePhone systems, three large 
one lieht the street-railway company, 
compar nd power company, and two 
install. having minor electric conduit 


Fic. 8. LookinG Down FirtH Ave. FROM CHERRY WAY 
TO SMITHFIELD St. ExcAVATION TO New 
Grape. O_p GRADE REPRESENTED 
BY TEMPORARY SIDEWALK 
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rectly to grade by excavating from a ver- 
tical bank it progressed through Fifth 
Ave. and Grant St. between Sixth and 
Fourth Aves. and other adjoining streets 
comprised in the first division. Practi- 
cally the entire cut was in rock, the 
shaly material which composes most of 
the Pittsburgh subsoil. Light charges of 
explosives were used to loosen up the 
rock, direct cutting with the shovel being 
not practiced. 

In the matter of taking care of piping, 
wire ducts, etc., the methods adopted 
varied, depending upon local conditions. 
The gas mains were in general provided 
for by temporary lines strung under the 
temporary sidewalks. The two gas com- 
panies in some instances joined interests, 
dividing up the two sides of a street so 
as to avoid duplication of pipe under a 
single sidewalk. Water lines, where they 
could not be cut out, by reason of lack 
of supply from another street, were 
generally maintained in their original 
position until excavation was down to 
grade and new mains could be laid in 
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Fic. 9. View IN Wesster Ave., SOUTHWEST TOWARD 
GRANT St. SHOWS THE EXTENSIVE DEMOLITION 
AND RECONSTRUCTION RESULTING FROM 
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THE Hump Cut 








trenches below subgrade. The sewers 
where necessary were reconstructed be- 
low the old level in trenches dug from 
the original surface before excavation 
started. In other cases the old sewers 
were kept in service during the excava- 
tion, the prism of rock under the sewer 
left undisturbed as a support until the 
excavation was completed, and the new 
sewer trench started from subgrade. The 
telephone and electric-power wires were 
taken care of either by putting new ducts 
below. the new grade in trenches from the 
old level before excavation started, or 
by carrying them on pole lines tempo- 
rarily until the new ducts could be placed 
from the excavated subgrades. In one 
instance a new uuct bank was put down 
by a trench 21 ft. deep, the old duct 
being left to be wrecked. 

Before any of this work was under- 
taken, the street cars were re-routed 
through Fourth and Sixth Aves., and 
through Diamond St. easterly of Grant 
St. The sidewalks were replaced by tem- 
porary board walks, built somewhat 





Section of Pier at A-B 


Fic. 10, TypicaL WaLts 1n SoutH 18TH ST. IMPROVEMENT 
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above the level of the old walks and sup- 
ported on posts from the excavated level. 
These walks are required to be main- 
tained until the new sidewalks are ready 
for use, that is to say, until the new 
streets are practically finished. Only a 
few of the principal sidewalks of the dis- 
trict, however, are provided for in this 
way. 

In the design of the new street cross- 
section, special care was given to pro- 


Fic. 11. ForRMsS FOR COUNTERFORTED WALL ON 
DOWNHILL SIDE OF STREET 


(Figs. 11 and 12. 


viding a uniform system in accommodat- 
ing the street substructures. The space 
between elevations 3.75 and 4.50 ft. 
below top of curb was reserved for water- 
service pipes by requiring that all com- 
pany pipes and ducts must be above or 
below this space. The water main was 
generally placed in the center line of the 
street, approximately 4 ft. below top of 
the curb, while the sewer was placed to 
one side of this at a suitably lower level. 
Within the restrictions above stated, the 
location of pipes and ducts was adapted 
to the needs and preferences of the dif- 
ferent companies, all structures, how- 
ever, being kept as close to the curb as 
practicable. Generally speaking the small 
gas-pipes and other structures are above 
3.75 ft., while the large gas-mains and 
banks of ducts are placed below 4.50 ft. 
All structures were allotted different ver- 
tical widths in order to permit access to 
any one of them without disturbing the 
other or making trouble in respect to 
settlement. 

The contractors are required to carry 
all water and sewer connections 5 ft. in- 
side of the curb line, for present or 
future use. 


IMPORTANT STREET IMPROVEMENTS 


Besides these three regrade enter- 
prises, three important street improve- 
ments of different character are being 
carried out. Two of them involve very 
elaborate reinforced-concrete retaining- 
wa!l construction in large amounts; the 
third is a street-grading project in con- 
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nection with a grade-crossing elimination. 
The improvement of South 18th St. in- 
volves a price of about $90,000, the im- 
provement of West Carson St. about 
$204,000, and the improvement of Sec- 
ond Ave., with elimination of the Try 
St. grade crossing, about $115,000. 

A great amount of other street-im- 
provement work has been constantly 
under way during the last year or two, 
in the form of grading, curbing and pav- 
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South Side hills district, a main | 
communication, was improved dur 
past year by widening, grade im 
and paving. The length of the in 
ment is about 5000 ft. The w 
and grading required the hillside 
upper side of the street and the b 
the roadway on the downhill sid 
held by retaining walls totallin; 
2000 ft. in length. 

The maximum height of wall re: 


Fic. 12. Curvep WALL OF CANTILEVER TyPE HOLpING 
UPHILL BANK AT RUBENS ST. THE BANK AT THIS 


Point Is SLIDING GROUND 
South 18th St. Improvement. Retaining-wall Construction). 


ing work of more ordinary character, in- 
volving no special technical features. 
This other work totals about $750,000, in- 
cluding work recently completed, work 
now in progress, and work soon to be 
begun. Thus the three improvements 
specially mentioned are by no means the 
largest item of cost in the city’s street- 
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was about 22 ft. (with 11-ft. base) for 
the cantilever type of wall, and 25 ft. 
(11-ft. 6-in. base) for the counterforted 
wall. A number of the walls, which at 
the level of the foot of the embankment 
did not reach stable foundation, are sup- 
ported on pier footings going down to 
rock bottom. Some walls 20 ft. high rest 
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Fic. 13. TypicAL Cross-SECTIONS OF WEST CARSON ST., PITTSBURGH 


improvement work, but they are singled 
out by their special importance to the 
city and their technical features. 


IMPROVEMENT OF SOUTH 18TH ST. 


South 18th St., a winding hillside 


street in the easterly portion of the 
e 


on such pier foundations. Fig. |) shows 
some typical wall sketches. 

About half of the retaining walls " 
this improvement are of the re nforced- 
concrete cantilever type, and there was 
only one short section of counterforted 
wall. Gravity walls (also of concrete) 
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Fic. 14, SKETCH SECTIONS OF NEw 


were employed to a considerable extent, 
however, chiefly where the wall was of 
considerably variable height. Besides 
these three types of gravity, cantilever, 
and counterforted retaining wall, wooden 
cribbing was used at a few points for the 
support of the downhill side of the road- 
way, though the designers restricted this 
to the fewest possible locations. Such 
cribbing was made of unsurfaced squared 
hemlock timber, laid close on the face 
and tied to the back wall by headers. 
Both face wall and back wall extend up 
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RETAINING WALL, West Carson ST. 


to the surface of the street; the crib- 
bing was filled with dirt tamped in 6-in. 
layers. 

The retaining-wall work is similar to 
that in the West Carson St. improvement. 
A few sections are given in Fig. 10. 
Some views of the work on South 18th 
St. are reproduced by Figs. 11 and 12. 

The contract for the work was let on 
May 20, 1911, to M. O’Herron & Co. for 
$88,300. Of this amount, $30,170 was 
paid for retaining walls, covering 2063 
lin.ft. of wall (1012 ft. reinforced-con- 
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crete wall, 1051 ft. of concrete gravity 
wall). The contract is expected to be 
eptizc!y completed early this fall. 


West CARSON ST. IMPROVEMENT 


One of the most important street im- 
provements made in Pittsburgh in recent 
years is the widening, straightening, 
grading and paving of West Carson St., 
from Steuben St. to Chartiers Creek 
(city line). This street, running along 
the south bank of the Monongahela 
River, is the only practical means of 
highway communication between the city 
proper and the boroughs of Crafton, In- 
gram, Carnegie, McKees Rocks, and a 
portion of the 20th Ward, formerly 
Sheraden Borough. West Carson St. 
was originally a toll road owned by the 
Robinson & Chartiers Township Road 
Co., and was purchased by Allegheny 
County and dedicated to public use. 

The street is about 1.2 miles in length 
and varies in width from 33 to 50 ft., 
with a double-track street railway. The 
only portion of the street which could be 
used by traffic was the paved part be- 
tween the tracks. During high stages of 
water in the Ohio River certain sections 
of the street were flooded, thereby cut- 
ting off traffic. 

On nearly*the whole distance from the 
North Side Point Bridge to Chartiers 
Creek the street is hemmed in on the 
river side by the tracks of the Pittsburgh 
& Lake Erie Ry., lying at a lower level, 
and on the land side by the tracks of the 
Pittsburgh, Cincinnatti, Chicago & St. 
Louis Ry., lying 20 to 30 ft. above the 
street. Below the West End district the 
stree: had for some time been in speci- 
ally bad condition. Insufficient and vari- 
able width, irregular profile with low 
points exposed to floods, and a very de- 
fective surface, made travel on the street 
uncomfortable and congested. 

Improvement required a general widen- 
ing and rectification of alignment where 
possible, together with improvement of 
grades and repaving. The grading and 
widening in combination required exten- 
sive construction of retaining-walls along 
the river face of the road to bring the 
existing retaining-wall of the P. & L. 
E. Ry. up to the street grade. It was 
possible to improve the alignment at some 
points, and to gain width at places where 
the streets were too narrow, by a num- 
ber of exchanges of strips of land be- 
tween the city and the Pittsburgh & Lake 
Erie Ry. This, however, made it neces- 
sary at some points to cantilever the 
street out over the railway tracks, a 
maximum of 5 ft. 

The P. & L. E. retaining or facing 
wall is of concrete, gravity section, built 
eight to ten years ago. In general it 
extends little above the surface of rock, 
the street embankment above this point 
being sloped. It was necessary to either 
extend the railway wall to the new street 
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grade, or to build a separate retaining- 
wall above it. The latter course was fol- 
lowed at all points. The alignment is 
such that at some places the street retain- 
ing-wall is back of the railway wall, 
while at other points it is seated on top 
of the railway wall. 

Thus the conditions governing the de- 
sign and construction of the retaining- 
walls for the street improvement were 
extremely varied. On this account we 
illustrate the work herewith by two typi- 
cal cross-sections of the street, Fig. 13, 
to show the relation of the street to the 
bordering railways, and by a collection 
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ing work (of steel I-beams and concrete 
slab). 

The contract for the West Carson St. 
work was let May 5, 1911, for the 
sum of $204,418.50. The work is ex- 
pected to be completed by the end of 
1912. Booth & Flinn, Ltd., is the con- 
tractor. 

The nature and difficulties of the work 
will be appreciated from the above state- 
ments, in connection with the section 
sketches, Figs. 13 to 15, and the views 
of work in progress, Figs. 16 to 18. Re- 
taining-wall construction was at all 
points the first item of work, except for 


Fic. 16. TyPicAL PorTION, SEEN FROM THE P. & L, E, Ry. Tracks 


(P. & L. E. wall below, new city wall above, stone wall of P. C. C. & St. LL. Ry. 
above on far side of West Carson St.) 


Fic. 17, SECTION OF CANTILEVER TYPE OF WALL, West Carson St, IMPROVEMENT 
(Dry stone packing back of wall just begun). 
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forms complete to the top, with 
forcing in place, in sections 20 to 

long, and concreting an entire sect 
one operation. In this work a 

mounted on wheels was used, the 
terials teamed to it, and the co: 
chuted directly into the form. 

The design of the walls, as to 
tribution and placing of metal, wi 
self-explanatory from the cross-sec 
shown. It is worth pointing out th 
cantilever type of wall was used o: 
improvement to the virtual exclusi: 
the counterforted wall, though heigh 
20 ft. were required. 

The special condition of service 
these walls where resting on the old 
way retaining-wall are to be noted 
Fig. 14). As a general rule the founda- 
tion of all parts of the wall is on rock, 
except for the front support on the wall, 
and it is believed, therefore, that a nor- 
mal distribution of foundation pressures 
is obtained. The pier supports, used in 
all cases where rock was not found at 


Fic. 18. EXCAVATION AND SHEETING FOR 
West Carson St. WALL 


(Forms for wall in background, di- 
verging from railway wall. Sheeting or 
street side of retaining-wall trench in 
foreground, showing usual i bracing 
against railway wall). 


FIGS. 16-18. RETAINING-WALL WORK ON WEST CARSON ST. IMPROVEMENT 


of retaining-wall sections and details, 
Figs. 14 and 15. 

The length of the improvement is 6555 
ft., extending from Sawmill Run to Char- 
tiers Creek. Throughout the regrading 
and construction work, street-car and 
roadway traffic had to be maintained, as 
there is no alternative route to the outly- 
ing districts reached by West Carson St. 
This made the work particularly complex 
and slow, considering that a retaining- 
wall had to be constructed along the full 
length of the street, involving 2064 lin.ft. 
of plain concrete wall and 4491 ft. of 
reinforced-concrete wall and overhang- 


the construction of a concrete-arch cul- 
vert at Cork’s Run, about in the middle 
of the section under improvement. The 
sheeting on the inner side of the retain- 
ing-wall excavation was ordinarily braced 
against the rock or against the railway 
facing wall, though this latter expedient 
in one case succeeded in overturning the 
railway wall by splitting it apart on a 
plane which was apparently a horizontal 
construction joint of the wall. Within 
the excavation the separate pits for the 
supporting piers were built, where pier 
support was necessary. The placing of 
the wall itself was done by building the 


the footing level, are like those used in 
the South 18th St. work. 

In normal service these retaining-walls 
carry only the level fill and concentration 
of load due to wagon traffic. During the 
construction period, however, the street- 
car tracks were frequently shifted over 
close to the wall, and under these con- 
ditions the wall was exposed to .n ab- 
normal concentrated surcharge. No 4p- 
parent injury resulted from this. 

After completion of any section of 
wall and after the dry stone backing was 
laid up (as a drain for the back of the 
wall, with longitudinal drain pipes ¢4r 
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the base of the wall), the retaining-wall 
was backfilled and the river half of the 
ro.dway graded to the new elevation, to 
receive the trolley tracks so that the 
southerly half of the street could be 
cleared and graded. The change in street 
profile, while requiring cutting or filling 
at nearly all points, did not involve any 
deep cuts or fills. It thus proved pos- 
sible to keep the road open for both 
wagon and street-car traffic throughout, 
though with great inconvenience to traffic 
at times. 

No retaining-wall construction was re- 
quired on the land side of the street. 
Here the embankment of the P., C., C. 
& St. L. Ry. is on practically the whole 
length of the street held by an old cut- 
stone retaining-wall, still in excellent 
condition. 

The only street substructures involved 
in this street improvement were the wire 
ducts (built against the back of the wall 
and in part built into the wall), a new 
16-in. sewer, and a new 20-in. cast-iron 
water main which was laid in the fill 5 
ft. back of the new retaining-wall as a 
possible future supply main for the out- 
lying boroughs. 

The retaining-wall was topped off by a 
structural-steel railing (see Fig. 15). 
The sidewalk for pedestrian traffic is not 
continuous along the north side of the 
street, on account of insufficient width 
in places even after the widening. The 
same type of railing is used along the 


sidewalk and where the walk is omitted. 


Try St. GRADE-CROSSING ELIMINATION 


Work is in progress for the elimina- 
tion of a very troublesome and dangerous 
grade-crossing on the main line of the 
P., C., C. & St. L. Ry., where it passes 
out of its Pittsburgh tunnel to the bridge 
over the Monongahela River and crosses 
Second Ave. An important street-car 
line runs along Second Ave., this street 
being the river-bank road to points up 
the Monongahela River. Joint action by 
the railway company and the city was 
secured, after negotiations complicated 
by the fact that an old main sewer ex- 
tending along the railway required re- 
building to give necessary increased ca- 
pacity and to permit of building the new 
abutments and retaining-walls over it. 

The change at the crossing of the rail- 
way and Second Ave. involved a raising 
of the railway grade by 5 ft. 9 in. and a 
lowering of the street grade by 10 ft. 
The profile of the railroad is raised for 
the entire distance from a station just 
north of Third Ave. to the bridge, about 
1000 ft. south, with new bridge-crossings 
over Second Ave., First Ave., and Water 
St. The approach span of the bridge 
was also raised slightly. The develop- 
ment of the railway roadbed to permit 
laying additional tracks in the future 
called for the construction of a retaining- 
wall along either side of the right-of-way 
between Water St. and Second Ave., so 
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that the whole width of the right-of-way 
will in future be usable. 

The change of grade of Second Ave. 
extends about a quarter mile east of the 
railway crossing with general improve- 
ment of the street profile. The street is 
also widened for’ a further distance of 
800 ft. Grading of the street and con- 
struction of the railway retaining-walls is 
now going on, but the entire improvement 
will not be completed until in the early 
part of 1913. Profiles of the street and 
railway are shown in Fig. 19. 

The Fifth Ave. and Try St. main sewer, 
which drains the so called Try St. sewer- 
age basin, comprising about 370 acres of 
the city area, is intimately connected with 
the grade-crossing improvement. This 
sewer, passing down Fifth Ave. and then 
along the railway right-of-way to the 
Monongahela River, was built in 1869. 
It was recently found to be in very bad 
condition, the invert being all eroded 
away and the arch in many places broken 
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and even so much disintegrated as to 
virtually hang in sheets. The brickwork 
was in such condition as to make repairs 
impossible, and in any case the capacity 
of the sewer was insufficient. On June 
9, 1911, a contract was let to M. O’Her- 
ron & Co. for the construction of 3987 


. ft. of sewer, partly concrete and partly 


brick, ranging in size from 8-ft. circular 
to a basket-handle section 5 ft. 8 in. by 
5 ft. 11% in. for the sum of $115,- 
476, to replace the existing Fifth Ave. 
sewer. The construction work proved 
very difficult, as the. new sewer was 
close alongside the old one in many 
places and the trench was threatened by 
the bad condition of the old sewer. The 
part of the sewer which passed along 
the railway right-of-way was in much 
better condition, but the improvement of 
the sewerage district required its replace- 
ment by a larger section. This portion 
of the work was under an agreement 
taken over by the railway company, ex- 
cept that the city pays a share of the cost 
corresponding to the increase in capacity, 
determined as about 15%. This work is 
being done by the Cranford Construction 
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Co., and will probably be completed by 
fall. The new sewer has been con- 
structed at the Second Ave. crossing and 
east of this point; there is still lacking 
a connection between the Fifth Ave. por- 
tion and the railway portion of the sewer, 
which the city will probably soon put 
under contract, and the new outfall. 

The railway retaining-wall work is 
being built by the John F. Casey Co. 
This work includes the construction of 
the abutment for the plate-girder cross- 
ings over the three streets and the re- 
taining-walls between streets. The Fort 
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Pitt Bridge Works will furnish the super- 
structure of the crossings. 

The first item of work was construc- 
tion of the new sewer under Second 
Ave. and south thereof. Only the west- 
erly part of this was in rock, the sur- 
face of rock dipping sharply to the south. 
Piles were driven in the sewer trench as 
a foundation in the earth portion. The 
flow of the old sewer, parallel to and just 
west of the new sewer, was then diverted 
to an opening in the new sewer south of 
Second Ave., leaving the lower section of 
the old sewer to be wrecked, this part 
coming directly under the new railway 
retaining-wail. 

Meantime the railway had been raised 
to the new grade by jacking and filling, 
with pile trestle support over the loca- 
tions of the street-crossing abutments 
and on the large part south of Second 
Ave. The abutments of the Second Ave. 
bridge were built in trenches under the 
railway, and excavation was begun for 
the retaining-walls south of Second Ave. 
The wall construction is now in progress. 

The contractor’s plant includes two 
cableways, one longitudinally over each 
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TABLE OF UNIT-PRICES OF IMPORTANT 
STREET-IMPROVEMENT WORK 
IN PITTSBURGH 


NORTH SIDE FLOOD-FILL 
(Contractors, Booth & Flinn, Ltd.) 
First Contract (east to Grantham St.) 


Est. Quan- Unit 
tities price 
. 62,500 cu.yd. 35 
16,000 sq. yd 2.82 


Embankment. . 
Blockstone pavement 
Creosoted wood block pave- 

ment 5,900 sq.yd. 5.10 
Vitrified repressed brick pave- 

ment 11,100 sq.yd. 1.80 
Concrete sidewalks 139,000 sq.ft. 

Total price 


Second Contract (east from Grantham St.) 
Embankment 21,000 cu.yd. $ 
Blockstone pavement ; 4,100 sq.yd. 2 
Vitrified repressed brick pave- 

ment... 850 sq.yd. 2. 
Sandstone autos... ; 3,000 lin. Tt. 
Concrete sidewalks. . 

Total price.. , 

Total price, both contracts. ‘$186, 892 


WEST END FLOOD-FILL 
(Contractor, Jas. H. McQuade) 
35,500 cu.yd. 35 


5,425 sq.yd 2.80 
3,385 sq.yd. .35 


Embankment. . 
Blockstone pavement. 
Asphalt block pavement 
Protected concrete curb 8,200 lin.ft. .90 
Concrete sidewalks... . 80,000 sq.ft. 14 
Lumber for misc. structures.. 10 M. ft. B.M. 75.00 
48” concrete sewer 3,750 lin.ft. 10.14 
52” concrete sewer 725 lin.ft. 20.04 
Constructing sewer siphon 

(Lump Sum) . 2100.00 
Brick catch basins.. : 65.00 

Total price. $137,015.10 


retaining-wall, and a short piece of track 
transverse to the cableways from a con- 
crete-mixing plant in_a vacant area to 
one side of the right-of-way. The con- 
crete is run down the track in bucket 
cars, stopped under the proper cableway, 
and the bucket hoisted and run to the 
place of working. 

Where the east retaining-wall comes 
over the old sewer, the latter is torn out 
completely and the space filled with con- 
crete from sound bottom to the base of 
the wall. 


OTHER IMPROVEMENTS 


The main sewers of a number of the in- 
dividual sewer basins of the Pittsburgh 
area require reconstruction for increased 
capacity due to the building up of the 
drainage area and gradual elimination of 
surface runoff. The several basins are 
being taken up for study consecutively. 
Besides the Try St. basin (above men- 
tioned), the 33d St. basin and the Neg- 
ley Run basin are now being improved. 
In both cases the existing main sewers 
are in good physical condition, but either 
wholly or at some points are of inade- 
quate capacity, in many cases because 
of irregular profile. 

The 33d St. replacement sewer, soon 
to be advertised, will be a length of 
about 3000 ft. of 8-ft. brick or concrete 
sewer, to run parallel to an existing 6-ft. 
sewer, along and crossing the Pennsyl- 
vania R.R. right-of-way near Shadyside 
Station. The two sewers at the lower 
end will discharge into an existing 7-ft. 
sewer of steeper grade and of capacity 
approximately equal to the two sewers 
combined. 

The Negley Run sewer, extending 
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HUMP CUT 
(Contractors, Booth & Flinn, Ltd.) 


. 143,000 cu.yd. $3.00 
Blockstone pavement . 13,700 sq.yd. 3.75 
aha wood block pave- 
... 10,700 sq.yd. 4.00 
Vitrified repressed brick pave- 
ment . 4,600 sq.yd. 3.00 
Protected concrete curb.. . 20,200 lin. ft. 1.00 
Concrete sidewalk. . 175,000 sq.ft. .20 
Lumber for temporary road- 
ways, oo and meena 150 M. ft. B.M. 80.00 
al price... . : $671,450 00 


Excavation 


IMPROVEMENT OF SOUTH 18TH STREET 
(Contractor, M. O’Herron Co.) 


Grading... . 18,800 cu.yd. 35 

Blockstone pavement Class A 
laid on concrete base. . . 11,700 sq.yd. 2.95 
Sandstone curbing.... 9,660 lin. ft. .70 
Plain concrete in walls. 575 cu.yd. 7.00 
Reinforced concrete in walls... to cu.yd, 7.50 
Steel reinforcement... ... . 138,000 Ib. 06 
Excavation for walls ........ ry ‘900 cu. yd. 60 
ONE WON sac ce. ces . $88,300.00 


IMPROVEMENT OF WEST CARSON STREET 


(Contractor, Booth & Flinn, Ltd.) 


Grading 33,000 cu.yd. 
Sandstone curbing... 7,600 lin.ft. 
Blockstone pavement Class A 

15,600 sq.yd. 


on concrete 
Plain concrete in walls and 

1,750 cu.yd. 
5,780 cu. yd. 


foundations.. 
Reinforced concrete in walls 
Excavation for retaining-walls - 900 cu.yd. 
Structural steel fence. . ... 7,250 lin-ft. 
Steel reinforcement in walls... 292,000 Ib. 
Cantilever sidewalk construc- 

360 lin.ft. 
Cantilever roadway construc- 
224 ne 


Total price. 


along Washington Boulevard under the 
new Larimer Ave. arch bridge to an 
11-ft. intercepting sewer at the Allegheny 
River which carries the discharge to a 


‘ point below the lock and dam nearby, is 


being supplemented by a basket-handle 
sewer, 8 ft. 3 in. by 8 ft. 6 in., of con- 
crete. The existing sewer is of 9-ft. circu- 
lar section. Construction work is in 
progress. The work throughout is in 
shallow cover. The new sewer is about 
8300 ft. long. The area drained is 2600 
acres, with population of 52,000 ulti- 
mate. The existing and the new sewer 
combined will be ample for the full ulti- 
mate development of this area. The con- 
tractor is J. B. Sheets & Co., and the 
price is $159,000. 

All street and bridge work in Pitts- 
burgh is under charge of the Bureau of 
Construction of the Department of Pub- 
lic Works. Jos. G. Armstrong is Di- 
rector of the Department of Public 
Works, and N. S. Sprague is Superin- 
tendent of the Bureau of Construction. 
The Division Engineers of the bureau 
are: T. M. Reed, in charge of the Di- 
vision of Street Improvements; I. C. 
Palmer, in charge of the Division of 
Sewer Extensions; C. M. Reppert, in 
charge of the Division of Design, and 
T. J. Wilkerson, in charge of the Di- 
vision of Bridges. 


New Improvements in Pittsburgh are 
to be decided by a referendum vote on a 
new bond issue at the election in Novem- 
ber. The total money involved will be 
over $8,000,000. The chief items which 
have been approved by a Committee of 
the City Council are as follows: For 
water meters, extension of pipe lines, 
etc., $1,620,000; grade crossing elimina- 
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tions, at Homewood, and at 33d 
Liberty Ave., $420,000; for new 
houses, $450,000; for public comf: 
tions and drinking fountains, $90,0 
dock improvements, including a < 
along the river front, $900,000: fo, 
sion of the underground electric 
and installation of a new fire-ala; 
tion, $240,000; for ground for ex: 
the site of the new City Hall, $1.° 
for street improvements and da 
(Ohio St., Morewood Ave., Arlingto 
Grandview road), $930,000: fo, 
lands, $360,000; for south approa 
Point Bridge, additional, $180.00) 
funding floating debts, $990,000: fo 
cellaneous improvements, $930,000 


A Flood in the Caloosahatc hee 
River Valley, Florida 


By W. W. FInerRen* 


There has been considerabie discussion 
of late by engineers and laymen regard. 
ing the drainage of the Everglades of 
Florida, some of which has found place 
in the pages of the ENGINEERING News. 
In view of these discussions it is perhaps 
interesting to note the result of a recent 
flood in the Caloosahatchee River valley, 
which, although it has no direct bearing 
upon the drainage of the Everglades, is, 
nevertheless, worthy of attention and 
study. 

There is a heavy fall or slope, and con- 
sequently a swift current, from Lake 
Okeechobee to Fort Thompson on the 
river. (See accompanying sketch map 
and profiles.) The fall from Fort Thomp- 
son to the Gulf of Mexico is negligible, 
The river is very narrow and extremely 
crooked and tortuous. The elevation of 
mean low water in the lake, obtained 
from latest surveys, is 20.6 ft. above 
mean low tide in the Gulf, and the eleva- 
tion of the mean low-water surface in 
the river at Fort Thompson is approxi- 
mately 1.5 ft. above the same datum 
plane in the Gulf. It is readily seen that 
excess water from the lake coming down 
the narrow and steep channel will quickly 
flood the lower valley below Fort Thomp- 
son, and such has been found true on 
several occasions. 

Originally the Caloosahatchee River 
had its beginning in the glade lands and 
small lakes west of Lake Okeechobee, 
but had no direct connection with Lake 
Okeechobee. Under contract with the 
Trustees of the Internal Improvement 
Fund of the State of Florida, Hamilton 
Disston (The Atlantic & Gulf Coast 
Canal & Okeechobee Land Co.) began in 
1881 and completed about 1884 a canal 
connecting Lake Okeechobee and the 
Caloosahatchee River at Fort Thompson. 

After the completion of this canal 
floods in the lower valley became fre- 
quent and destructive to citrus fruits and 
farm crops, and the owners sought relief, 
as seen from the following extrac! of 4 
report two years later by Col. James M. 


*Junior U. S. Engineer, Federal uild- 
ing, Tampa, Fla. 
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Kreamner, chief engineer of the Okeecho- 
bee Drainage Co.: 


-ther drainage through the Caloosa- 
1 . ee is barred from the fact that the 
vpicity of the upper Caloosahatchee 
Rit at Fort Thompson is fully taxed 
at present to carry the water reaching 
that point via the drainage canals al- 
ready constructed; and the residents of 
that region are petitioning the internal 
improvement board to provide relief dur- 
ine and subsequent to the rainy season 
by closing the canal at a point just west 
of Lake Hiepochee. 


These appeals of the people were not 
heeded and later a private fund was sub- 
scribed and an earth dam was constructed 
across the canal at the west end of Lake 
Hicpochee, to stop the flood waters of 
Okeechobee. This condition did not suit 
the many fishermen who made a living 
by fishing in the lake and the earth dam 
was later blown up by unknown parties 
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der control. There wilt not be as much 
water brought down this channel as is 
now carried by it in time of high water. 
The flow is to be regulated by locks at 
the upper end, and only as much water 
permitted to enter the canal as the 
stream can carry without damage to the 
property along its course. 


In June, 1912, very heavy and con- 
tinuous rains were experienced in this 
section and ‘throughout the state gener- 
ally. At this time the water surface in 
the lake was below normal. During the 
middle of March the writer made an 
examination of the water levels in the 
river and lake and reported as follows: 

I learned from different parties that 
the water had been falling steadily for 


four or five months. I could see by the 
banks that it had fallen from one to one 


and a half feet in the Caloosahatchee 
River. According to my levels the wa- 
ter was 1.22 ft. lower than mean low 


water stage at the lake. 


Navigation in the Caloosahatchee 


i i i River, above Labelle, is endangered by 
and remains so today. _ During April, low water. Twe feet:is all that can be 
1907. the writer made an investigation of carried at this time. 
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the river with respect to navigation and 
found much agitation pertaining to the 
rebuilding of the dam, but such has 
never been undertaken. 

The opposition of the land owners to 
the drainage of the lake through the 
Caloosahatchee River is reflected in the 
following extract from the report of J. O. 
Wright, Supervising Drainage Engineer, 
Department of Agriculture, made under 
date of Feb. 25, 1909: 

There is grave apprehension that any 
en) eme 
Caloosahatchee og gh 
damage the ens, its lower course and 
be the groves. Such will not 


: case when Lake Okeechobee is 
lowered and the discharge brought un- 


From statements of fishermen it ap- 
pears that the water continued to fall 
until June, at which time it could not 
have been higher in the lake than the 
level found in March, which was 19.38 
ft., with very little water flowing into the 
river. 

The rain began at Fort Myers on Tues- 
day afternoon, June 4, and it rained 
fairly hard and steady till Sunday after- 
noon, June 9. Some workmen were con- 
structing a cistern, which was nearly 
completed at this time, and abandoned 
work on account of the rain. At the end 
of the five days it was found that there 
was 17.5 in. of water in the cistern, the 
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cistern not being connected in any way 
to a water-supply. In the report of J. O. 
Wright, referred to above, the maximum 
rainfall for two consecutive summer 
months in this vicinity is given, for dif- 
ferent towns, from 20 to 27.95 in., but 
here is a record of 17.5 in. in five days. 

It will be noted from the accompanying 
map and profile that the south shore of 
the river from Fort Myers to Fort Thomp- 
son, although low, gradually rises as it 
leaves the river, culminating in a height 
of 37.7 ft. at Immokalee. The water 
from this area, as well as that from high 
ground on the north shore of the river, 
found its way to the river in the vicinity 
of Labelle in such volume that the nar- 
row and crooked stream was unable to 
carry it off, and the water rose, on June 
14, to such height as to exceed the then 
existing elevation of the lake (not over 
19.38 ft.) and the people had the oppor- 
tunity of seeing the flood waters of the 
Caloosahatchee run up river, overcoming 
a slope of 0.86 ft. to the mile for a dis- 
tance of over 20 miles. The height of 
the water at Labelle has not been de- 
termined by instrument, but was esti- 
mated to be from 7 to 8 ft. above the 
ground surface, where there is a bench 
mark showing an elevation of 12. A 
positive and swift up-river current was 
observed at the west end of Lake Hicpo- 
chee and a very slight up-river current 
noted in the three-mile canal at the en- 
trance to Lake Okeechobee. 

After years of energy spent in an en- 
deavor to fortify the Caloosahatchee 
Valley against the dreaded Lake Okee- 
chobee, it is not without discouragement 
to the fruit and truck growers and not 
without interest to the engineer to see 
the waters of the river valley push up 
hill for over 20 miles, overcome a head 
of 19 ft. and take possession of the yet 
uncontrolled lake. 








An international building trades ex- 


, hibition is to be held at Leipzig, Germany, 


nextsummer. It is expected that the ex- 
hibition will open early in May and will 
continue until the end of October. The 
exhibition is under the patronage of the 
King of Saxony and is to cover every- 
thing in connection with the construction 
and equipment of buildings. Special 
supplementary exhibitions are to be ar- 
ranged devoted to subsidiary branches, 
such as lighting, glass, frescoed roomr, 
tapestried rooms, etc. A special depart- 
ment of science and art has been estab- 
lished in which, in a special building, ex- 
hibitions will be grouped by subjects anil 
not by exhibitors. 

This exhibition will form an additional 
attraction for the Members of the Ameri- 
can Society of Mechanical Engineers 
who are to hold their meeting at Leipzig 
by invitation of the German Society of 
Engineers next June. Dr. E. Probst, of 
Berlin, Germany, who recently came to 
the United States to attend the Inter- 
national Congress fdr Testing Materials, 
will act during his stay in this country 
as the American representative of the 
Leipzig Exhibition, and may be ad- 
dressed until Oct. 25 in care of the Amer- 
ican Express Co., New York City. 
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Notes on a Costly Brazilian 
Railway Line 
By A. E. Hess* 


On Sept. 7, 1912, the last section of 
the Madeira & Mamoré Ry. was inau- 
gurated or formally opened for traffic. 
This section extends from Abuna (km. 
220) to Guajara-Merim (km. 364). The 
date selected for the consummation of 
this costly enterprise is one of the three 
great Brazilian holidays—the thirtieth 
anniversary of the political separation of 
Brazil from Portugal. The happy event 
was witnessed by many Brazilian govern- 
ment officials, and by several representa- 
tives of the Pan-American Union, and 


by one of the surviving engineers of the 
Collins expedition of 1878. The Baldwin 
locomotive “Colonel Church,” taken to 
Brazil in 1878, was used to draw the 
official train. 

As this work is but little known in this 
country the following notes are sub- 
mitted. 


WHY THE RAILWAY IS BEING BUILT 


Three reasons, geological, political and 
commercial, lie behind the building of 
the Estrada de Ferro Madeira e Mamoré. 

Some nineteen or twenty granite ridges 
or dikes cross the valley of the Rios Ma- 
deira and Mamoré in a distance of a 
little more than 200 miles, forming at 
each crossing dangerous rapids or cach- 
oeiras, a bar to all navigation except 
small boats or batelaos of from 2 to 10 
tons. 

These small crafts are propelled by 
from 8 to 16 paddlers. Their progress is 
painfully slow. They pass the less dan- 
gerous rapids by using poles and hooks, 


*Assistant Engineer, Madeira & Ma- 
moré Ry., Porto Velho, Brazil; temperary 
— 16 W. Third St., Williamsport, 

enn. 


and sometimes ropes, along the banks 
of the river. These navigators pass the 
more dangerous rapids, where there is 
perhaps a fall of several meters, by the 
primitive and laborious method of carry- 
ing their goods on their heads and by 
dragging or skidding their boats over- 
land, sometimes for a half kilometer. I 
myself can vouch, from experience, for 
the danger and toil involved in _ this 
method of navigation. 

The progress of a batelao down stream 
is usually about four or five times as 
fast as when going up. The easier rapids 
are “shot” or “run” with frightful ve- 
locity and much danger. The average 
life of a boatman on these rivers is taken 
to be only four years, owing to the dan- 


two states. It is to be noted that 
railway will serve the hinterlan 
Brazil quite as well as it will Bo 
and that its tariff will be fixed no 
Bolivia but by Brazil. Bolivia als, 
ceived two million pounds sterling 
Brazil to be expended in railway 
velopment in the former country so as 
to bring traffic to the railway. As a (fur- 
ther political reason it is to be said that 
this railway, lying as it does along Bra. 
zil’s remote frontier, has great strategic 
value for military purposes. 
Commercially its value is unquestioned, 
as it connects the head of steamboat 
navigation on the Rio Madeira with the 
side door of Bolivia, forming an out- 
let for the natural products of all that 


View oF Port VeLHo, BraziL, THE Lower 


gerous navigation and the _ pestilential 
climate. 

The political reasons for building the 
railway arise from the difficulty, or 
perhaps the impossibility, of marking 
political boundaries permanently, or of 
defining these boundaries in treaties so 
that both states shall understand the 
same thing in the same way. The Terri- 
tory of Acre (pronounced “Ahker”) a 
vast unexplored, uninhabited virgin wil- 
derness lying about the Rio Purus, and 
between the Madeira and Rio Solimoes, 
was held at least in part by both Bolivia 
and Peru for many years. Each claimed 
the entire territory. Brazil was called in 
as the arbitrator, and by the treaty of 
Petroplis, in 1905, settled the dispute 
without loss to Brazil. The bulk of the 
disputed territory was given to Bolivia, 
and then taken from Bolivia by Brazil 
in consideration of services rendered, and 
of the construction of a railway in Bra- 
zil, to pass the dangerous rapids, and be 
an outlet for Bolivian trade to the Atlan- 
tic coast. This railway was to be on the 
Brazilian side of the Rio Mamoré where 
that stream is the boundary between the 


vast region of Bolivia lying east of the 
Andes, and an inlet for European and 
North American merchandise. During 
the dry season, May to November, the 
Rio Madeira is navigable by steamers of 
8 ft. draft, and in the wet season by the 
largest ocean-going vessels, as far up 


‘as the northern terminus of the railway, 


Porto Velho. It is a line of railway 
that will never be paralleled, and can 
have no competition. 


POPULATION 


This region has no population. It is 3 
wild stark wilderness, whose bounds are 
not known by man. Except a few kilo- 
meters at the Porto Velho end in the 
state of Amazonas, the line lies in the 
Estado de Matto Grosso; the latter 
means virgin forest or big trees. Matto 
Grosso is as large as that part of the 
United States lying east of the Missis- 
sippi River from the Canadian boundary 
down to the southern line of Kentucky, 
and north of the southern boundery of 
Kentucky and Virginia. 

Its entire population (157,000) is not 
greater than one-half that of Luzerne 
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Covr'y, Pennsylvania. This population 
is the southeast corner of Matto 
Grosso, which is there penetrated for 50 
miles by a failway fromthe Atlantic 
coas:. The nearest neighbor railway is 
300 miles away off to the southwest be- 
yond the crest of the Andes Mountains at 
La Paz, Bolivia. Try to conceive of that 
quarter of the United States above noted, 
having 50 miles of railway near Norfolk, 
Va.. and 200 miles more out about Fond 
du Lac, Wis.—between lies a desert of 
savage unexplored wilderness, mostly 
an impenetrable jungle, not surpassed 
by Africa. 

Porto Velho (old port) is an American 
town, artificial, and machine made, after 
a blueprint plan. Population, say, 500, 
all aliens, and all men. No man there 
is at home; he is doing his contract time. 
This is true in effect as to the Brazilian 
government (fiscal) engineers. 

Santo Antonio is a -ative town of, 
say, 1200;*disgustingly dirty; at times 
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of bananas, and in one case I saw a 
little Indian corn. 

Indian? There are no Indians, tales 
of travelers, and the early adventurers to 
the contrary notwithstanding. In the 
four years this line has been building, 
it is doubtful if more than a total of a 
hundred different Indians have been 
seen. I have seen four. No man has 
been killed by them nor have they been 
injured by the white man, though thou- 
sands of rounds of ammunition has been 
furnished the survey parties and the con- 
struction camps. 

Game in the forest and fish in the 
rivers is abundant; but as for food 
products from the soil, there is not 
enough produced to feed forty men, and 
the railway company has had as high as 
5000 men on the work at one time. 


TOPOGRAPHY 


Speaking generally, this country would 
be classed as lowlands. The elevation 
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under quarantine for yellow fever. It is or 
has been the shipping port of the Bolivian 
mercantile house of Suarez Bros., who 
claim to have netted two million pounds 
sterling in the rubber trade in 1910. 

Villa Murtinho has a population of 57, 
and is opposite Villa Bella, in Bolivia, at 
the mouth of the Rio Beni. The popula- 
tion of the latter place wil? not exceed 300. 

Guajara-Merim is a town of 13 houses 
in Bolivia opposite the south end of the 
line; in other words, 364 km. from Porto 
Velho. : 

Cipherino Justianha, a trader, is the 
governor of the town, but Donna Justiad, 
a widow, owning mossas or peons, is the 
chief person. She also owns a Singer 
sewing machine, and she stitched a small 
American flag for the first party of engi- 
neers who reached that end of the line. 
This machine cost in her town 300 Bo- 
livianas, or about $120. 

Besides the population above enumer- 
ated, there are in the 364 km. perhaps 
two dozen palm-thatched baracoes scat- 
tered along the banks of the Madeira 
and Mamoré rivers, with very small 
Patches of cleared land and a few stalks 


of Porto Velho above tide is unknown, 
but is likely about 300 ft. above the 
mouth of the Amazon, 1700 miles away. 
The entire fall in the river from Gua- 
jara-Merim to Porto Velho, as measured 
by accurate levels, is only 61.4 m. in a 
distance of 364 km. by the line; and 
this, including all the rapids, is a fall 
of only 200 ft. in 225 miles. There is, 
of course, some swampy land, but the 
swamps are not impassable and are 
swamps only in the rainy seasons. The 
surface is generally flat or gently rolling, 
varying as much as 15 to 30 m. between 
two streams, and the ridge between 
them. 

Taking the assumed elevation of Porto 
Velho as 96 m., the highest point on 
the line is near the Bananeira Falls, 
where the line reaches an elevation of 
171 m. At only two points along the 
line, Tres Irmaos, and Paca Novo, can 
higher ground be seen. From _ these 
points ranges of hills apparently 600 to 
800 ft. high are seen, at a distance of 
half a dozen miles. These hills have 
not been explored. 

There are neither roads nor trails. All 
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travel has been by batelaos on the rivers 
and their tributaries. 

There are no grade crossings of the 
railway since there are no roads. The 
dense forest is everywhere. The poet 
who sighed “Oh for a home in some vas! 
wilderness, some boundless contiguity 
of shade,” could have been accommo- 
dated a thousand times here without 
making any sensible impression on the 
vast resources of the region. 

The names and species of the forest 
trees are unknown and unclassified. Bra- 
zilero and Bolivian boatmen who know 
the rivers and the forest best never 
agree in their names for trees, and 
mostly they know no names. I do know 
one tree, the Castanho, which produces 
“nigger toes” or Brazil nuts. I can 
also recognize two or three kinds of 
palm trees. All trees grow very tall, an 
average of, say, 80 to 120 ft. and up 
to 150 and 175 ft. When a clearing is 
made, isolated trees left standing for 





shade are found to be dangerous, as they 
are not deeply nor firmly rooted, and a 
little wind turns them over.. Some of 
the trees along the edge of the right-of- 
way (110 ft. wide) clearing die during 
the dry season from the heat and lack 
of shade. 

The forest is a dense jungle, impene- 
trable except by using machetes to make 
a “trocha,” and is always cool, damp 
and shady. So perfect is this covering 
of verdure that the moisture of the 
ground is retained through the dry sea- 
son, from May to November, sufficient 
to keep all vegetation in a flourishing 
condition. 

Most of the trees are perennial, but 
some are deciduous. There are no coni- 
fers, only palms and hardwood, very 
hard wood, too, but with a lifetime, when 
cut into timber, that is measured by 
months and not by years. We find this 
especially true in all timbers used for 
bridges and railway ties. Doubtless 
much of the timber may be very valuable 
for cabinet work, and for the interior of 
houses. All of our desks, tables and 
cases are made of native cedar, which is 
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a harder wood than our North American 
cedar, has a beautiful grain, and takes a 
very fine finish. The railway company 
pays 1120 milreis per acre for clearing 
land, or about $360. There are no trees 
comparable to the big timber of Cali- 
fornia and Oregon. Very few trees here 
have a diameter greater than 2 m. (6.5 
ft.). 

Learned men from the rich universi- 
ties of the North come to this “neck of 
woods.” The railway company shelters, 
feeds and transports them. They bag 
butterflies, differentiate the age, sex, and 
habitat of ants; discover new bugs, bats 
and other vermin. Observations are 
made for terrestrial magnetism, and the 
variation of the declination of the mag- 
netic needle has been precisely de- 
termined at many points. And the world 
is satisfied to read their wise words, and 
to treasure their exhaustive reports in 
million-dollar libraries. But I am unable 
to learn that any accurate examination of 
soil, minerals, trees, and lumber prod- 
ucts has ever been made. 


CLIMATE AND HEALTH 


The climate is very nice; very reliable. 
Sudden changes in temperature are un- 
known. It is a warm climate and in the 
rainy season a damp climate. Clothing 
mildews and leather goods are soon cov- 
ered with mold. But the heat is never 
excessive. The highest temperature I 
have noted was 98° F. in the shade and 
114° F. in the sun, figures that are 
easily exceeded by many cities in the 
States in the warm season. The differ- 
ence in the average monthly tempera- 
ture is only 5° in the whole year. The 
average temperature for the year 1910 
at Porto Velho was 83° F. and for the 
year 1911 it was 83.5° F. In compari- 
son it may be noted that in India the 
average annual temperature is reported 
at Bombay as 81° F., Calcutta 82° F., 
Delhi 77° F. But these cities have a 
much greater range of temperature than 
has the Amazon valley. 

The early morning here is always very 
pleasant; suggests a May morning at 
home. About 10 a.m. it is warm; at 3 
p.m. it is warmer, and about an hour be- 
fore sunset it begins growing cooler. The 
nights are cool, and I have never lost an 
hour’s sleep at night from heat. Mo- 
squitoes and piums are abundant and 
active, but they are carefully excluded 
from the white men’s sleeping quarters 
by mosquito netting. “Even hammocks 
are furnished with mosquito bars. 

This country is not healthy, though the 
west coast of Africa enjoys a worse 
reputation. I quote from a report of Dr. 
Martin, Fiscal (government) Engineer, 
for the year 1910: 

The sanitary conditions on the upper 
Rio Madeira have always been discour- 
aging. Sometimes the malaria appears 
with such violence that the use of qui- 


nine, which in other malarial places is 
an infallible treatment to extinguish it, 
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is almost inefficacious and does not give 
the desired result. .These strong mani- 
festations of the malaria fever appear 
specially during the low-water season. 

Besides the malaria which in such a 
merciless way pursues those who, forced 
by necessity, come to these regions, pro- 
curing better paid services, the beriberi, 
still more dreadful, prevails under 
frightful and fierce symptoms. 

This burdens still more the duties of 
the company. I believe that in no 
other part of the world a railroad has 
been built under the same conditions; 
fortunately the company did not lose its 
courage in spite of all the obstacles and 
felt strong against all natural elements. 

The fiscal engineer quoted above does 
not tell us the fact that Manaos always 
has yellow fever, and that all the sup- 
ply boats run between Manaos and Porto 
Velho; and that these boats frequently 
bring the fever up the river. Thanks to 
our able corps of Panama-trained medi- 
cos. the fever has never gone above 
Santo Antonio except in a few cases 
which were promptly treated. 

From the beginning of the work in 
1907 until January, 1911, the fiscal (gov- 
ernment) engineer’s office was at Humy- 
tha, a small village some 200 miles down 
the river from Porto Velho, and the 
“fiscal” never came up the work for 
more than a few days at a very few 
times each year, so great was the Bra- 
zileiro officials’ respect for “the pestilence 
that stalketh by night.” 

In July, 1911, when the average daily 
working force on the line was 5000 men, 
the medical report showed 13% of the 
time lost through sickness. This figure 
is likely in excess of the fact, as the 
laborers are classed as sick when not at 
work and probably some are lazy rather 
than sick. 

In the past year 3 doctors out of 15 
on the work have died, and 2 have been 
invalided home. Out of 70 civil engi- 
neers only one died and a half dozen 
have been invalided home. 

Service here for white men is under 
contract for one year on the work, and 
three months’ vacation in the States with 
half pay. i 

The present organization represents 
the survival of the fittest. Many are 
veterans of two and three years’ service, 
and some there are who began at the 
beginning in June, 1907. 

For a tropical country the rainfall here 
is not excessive. During the dry season 
of 1910, the total rainfall for May, June, 
July and August was only 5.17 in., and 
for the remainder of the year the total 
was 69.52 in. For the year 1911 the 
figures were 3.85 in., and 84.17 in., re- 
spectively. The greatest one-day rain- 
fall shown by our records was 5.64 in., 
and the greatest precipitation for one 
month was 24.50 in., in January, 1903. 

The Rio Madeira, fed by tributaries 
having their origin between and around 
the snow-clad peaks, Llampu and Illi- 
mani (21,000 ft. above tide) in the Bo- 
livian Cordilleres (Andes), has an annual 
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rise and fall, as has the Nile, quite 
pendent of local rains. This rise b 
in November as the sun approache 
tropic of Capricorn, and reaches a ; 
mum of 45 ft. above low water, abo: 
end of February. By the middle of | 
it has subsided again to the low-, 
stage. 


THE RAILWAY 


The construction of this line 
begun in 1878 by Collins Bros., 
tractors, of Philadelphia, Penn. They 
made a splendid start, but were 
pelled by financial reasons to abandon 
the work after losing by sickness and 
accident about one-fourth of all the : 
they brought from the States. 

The present work was begun in July. 
1907, by May, Jekyll & Randolph, con- 
tractors for the Madeira Mamoré Railway 
Co., incorporated under the laws of the 
State of Maine. The work is done for 
the government of Brazil, which holds 
the purse’ strings, and its fiscal engi- 
neer, Geraldo Rocha, is now resident 
of Porto Velho. He reports directly 
to the Minister of Public Works at 
Rio de Janeiro. The chief engineer, 
Henry F. Dose, and nearly all of his 
staff of assistants are natives of the 
States, as are the contractors, superin- 
tendents, foremen and bookkeepers. The 
work that is being done requires men of 
unwavering faith, stern courage, and 
heroic endurance. These men have been 
found. 

The line is a meter (3 ft. 334 in.) 
gage, having a roadbed width of 4.2 m. 
in cuts and 4 m., in fills. The maximum 
grade is 1%, and the sharpest curve is 
6° for a chord of 20 m., or about equiva- 
lent to a 9° curve in the States. The 
grades are generally undulating, as the 
line crosses all the lateral drainage of 
the right bank of the Rios Madeira and 
Mamoré. There are many concrete box 
culverts; many  steel-bridge spans of 
from 10 to 44 m. and one span of 84 m. 
crossing the Jaci Parana on kilometer 90. 
The deepest cuts are 35 to 40 ft., and 
the highest banks 45 to 50 ft. This 
heavy work is usually very short. 

Besides earth, there is cascalho, a sort 
of cemented gravel of volcanic origin and 
granite rock. The general average of 
excavation is about 10,000 cu.m. per kilo- 
meter, of which 90% is earth, 8% cas- 
calho, and 2% rock. 

The general alignment is sinuous. No 
money was spent to save curvature and 
to obtain the shortest and straightest line. 
On the contrary, great effort was made 
to obtain the line which could be quick- 
est built and at the smallest expense. 
That even this line has involved enor- 
mous expenditures may be gathered from 
the fact that the cost of the engineering 
department to date has been one million 
dollars. 

Everything here except right-of-way is 
expensive. All classes of labor are paid 
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from three to five times what would be 
a fair price in the States; the work done 
per man is perhaps from one-half to one- 
third what it would be in the States. 
The laborers are of many nationalities; 
their language truly polyglot. But the 
cost of all is tremendously enhanced by 
the high cost of living and transporta- 
tion. Engineers’ messes, when a num- 
ber of white men live in fixed camps, 
cost from $3 to $5 per day per man. 
The cost of transportation, and the rela- 
tive value of the different methods of 
transportation, is well shown by the cost 
of cement per barrel delivered upon the 
ground-for a culvert on kilometer 244: 


2 
1 bbl. Europe to Porto Velho, 
5000 miles, cost of cement 
and freight. ....ceceseseseeess $3.00 


1 bbl. Porto Velho, by railway to 
Camp 26, 160 km........+.-.-- 2.00 
1 bbl. Camp 26 to 36, Batelao, 





85 KM... ce wcccecceessecerees 26.00 
1 bbl. Camp 36 to work, pack 

mules, 5 KM. ccccsccccccecsces 9.00 

Potal <cikactm p Hers eoa.8e0es $40.00 


The last item seems excessive, but it 
includes the cost: of the trail, and part 
of the cost of bringing the mules to that 
part of the work. 

Marvelous has been the skill and fore- 
sight of the contractors in providing an 
ample commissary and an unbroken line 
of supplies in this desert country, for a 
railroad in construction, like an army in 
the field, moves only on its belly. 

Mountain ranges are not impassable, 
and deserts not so impenetrable as is 
this wildwood jungle which savage nature 
has set as the most perfect barrier to in- 
tercommunication. By the aid of river 
transportation, costly and dangerous as 
it is, the contractors have been able to 
maintain a working front of from 50 to 
70 km. Without the rivers, the working 
front would have been limited to pack- 
mule service, and been restricted to 10 
or 15 km. and the work which will now 
be finished in six years from the date of 


beginning, would have dragged on many. 


years, 

The rails used came from France. 
They weigh 25 kilos per lineal meter, and 
are laid upon cross ties brought from 
Australia. These are so hard that all 
the spike holes have to be bored by ma- 
chinery. Eleven Baldwin locomotives are 
in service. The tariff from Abuna to 
Porto Velho, 136 miles, for a first-class 
Passenger is 70$200 or $22.65. The 
freight on a ton of rubber for the same 
distance is about $136. 


[A long, illustrated article on the con- 
Struction of this railway, written by John 
Y. Bayliss, principal assistant engineer 
of construction, appeared in our issue of 
Oct. 28, 1909. Earlier references, con- 
sisting of a review of an important book 
cn the engineering and construction ex- 
Pedition of 1878, and of a number of let- 
ters relating directly to the railway or 
brought out, in turn, by these letters, 


Ratio of Glass Length along 


Upper Chord of Truss to Truss Span 
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have appeared in our columns, as fol- 
lows.—Eb. } 


Oct. 17, 1907; p. 449; Review of “Recol- 


lections of an Ill-Fated Expedition to 
the Headwaters of the Madeira & Ma- 


moré Rivers in Brazil. By Neville B. 
Craig and others. Philadelphia: J. B. 
Lippincott & Co. 

Oct. 17, 1907: Letter on “The Survey 


of the Madeira & Mamoré R.R. in Bra- 


zil.” By Ernest H, Liebel. 

Oct. 24, 1907: Letters from F. Lavis, 
Charles J. Seibert and E. L. Corthell, 
prompted by the Liebel letter. 

Oct. 31, 1907: Letter from Torsten 


Carlander. differing with Liebel. 


March 26, 1908: Letter from John K. 
Flick, and extracts from a letter from 
another engineer; both these men were 
connected with the railway. 

Nov. 12, 1908: Short article (with por- 
trait) noting a dinner to Col. Geo. E. 
Church, an engineer who was engaged 
in promoting the railway from 1868 to 
1879; also view of the first locomotive 
run on the railway, the date having 
been July 4, 1878. 


An Investigation of Relative 
Economy in Simple Tim- 
ber Roof Trusses 
By Wm. CLYDE WILLARD* 


The main exhibit buildings used at 
“expositions” or “exhibitions” of a large 
scope are halls of temporary nature. In 





*Assistant Engineer, Panama-Pacific 
International Exposition Co., Pine and 
Battery Sts. San Francisco, Calif. 
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a general sense the structure of each 
may be divided into floor and substruc- 
ture, roof and its supporting columns, 
and exterior walls of the building. Ex- 
clusive of all exterior decorative finish, 
etc., or unusual pile foundations, the 
roof system (which we will consider to 
include the roof covering, roof trusses, 
and supporting columns above the floor 
level) will probably represent the major 
portion of the cost of the structure. 
Therefore, in an exposition where from 
70 to 100 acres will be under roof, the 
cost of this roof alone may be from one- 
half to two million dollars or more, the 
actual cost depending on a variety of 
conditions over some of which the engi- 
neer has control to greater or less ex- 
tent. 

In the majority of past expositions, 
skeleton timber construction with timber 
roof trusses has been used. The World’s 
Columbian Exposition at Chicago was 
one notable exception, steel being used 
there in the larger buildings. 

The type of truss to be used is largely 
fixed by the general plan adopted by the 
architects. At the Louisiana Purchase 
Exposition Howe trusses (sometimes with 
and sometimes without light monitors) 
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Fic. 1. OUTLINE SKETCHES OF TrUSS TYPES INVESTIGATED 
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20 4 28 32 36 40 44 48 52 56 6 64 68 72 
Truss Span in Feet tne Beds 
Fic. 2. RATIO OF SKYLIGHT LENGTH TO 
Truss SPAN FOR SAWTOOTH TRUSSES 
. 


(The plotted points show the condi- 
tions in six existing sawtooth trusses 
in various localities. The.length of 60° 


side of the top chord for the present in-- 


vestigation was obtained by adding 1% 
ft. to the ordinate of the above curve, 
as the sum of the margins required at 
upper and lower edges of the skylight). 


were used, with a built-up trestle sup- 
porting a barrel roof which formed the 
backbone of the building. At the Alaska- 
Yukon-Pacific Exposition, Howe trusses 
combined with Fink trusses with curved 
lower chord were used. 


[In the case of the main buildings of 


the Panama-Pacific International Exposi- 
tion, several of the earlier architectural 


studies of the buildings showed a roof 
of sawtooth skylight construction, com- 
bined with a barrel roof over the two 
perpendicular main avenues of circula- 
tion. The object of this investigation 
was, therefore, to determine the spacing 
of trusses, length of span and type of 
truss which (under certain assumed gen- 
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Spacing of Trusses in Feet from Center to Center 


Length of Span in Feet C.toC.of Columns "ts, 


Fic. 3. Curves To SHOw ECONOM- Fic, 4. VARIATION OF RooF WEIGHT WITH 


ICAL SPACING OF SAWTOOTH 
TRUSSES 


(Calculations for 40-ft. span). 


eral conditions) would give the minimum 
total cost of construction. The results 
are shown herewith by diagrams. These 
results should be considered as _ rela- 
tive only, since at the time of the in- 
vestigation practically no definite plan 
for the exposition had been adopted, the 
sizes and shapes of buildings, widths of 
aisles, desired clear areas of exhibit 
spaces, headroom, etc., were all un- 
known, and a change or an error in the 
corresponding assumptions made in the 
investigation will alter the absolute 
values but will affect the relative values 
only slightly. 

General Assumptions—The investiga- 
tion was based upon the following gen- 
eral assumptions, which were uniformly 
followed: 


1. A maximum of headroom would be 
required, limiting the depth of kneebraces 
to 6 ft. for all spans of less than 100 ft., 
and to 10 ft. for spans of 100 ft. or greater. 
(The cost of columns may be reduced, of 
course, by increasing the depth of the 
kneebraces.) 

2. The columns were designed for a 
solid section. (Here again the cost would 
be reduced by using a built-up, partly 
hollow er open, section). 

3. The - horizontal wind-pressure was 
taken as 30 lb. persq.ft. For inclinations 
less than 45° the wind pressure was taken 
as two-thirds the angle of inclination. 
For inclinations of 45° and over the full 
horizontal pressure was used. These 
values represent the maximum intensity 
of wind pressure recorded for the localtiy. 

4. On account of local climatic condi- 
tions no snow load was considered. 

5. All truss members were computed to 
be of timber. 

6. Each truss was considered to have a 
truss ahead and one back of it, so that but 
one column was considered for each 
The column was considered hinged at the 
base, to have no lateral load upon itself, 
and was designed to resist the maximum 
bending moment due to the full wind on 
each truss. 

7. Twocomputations having shown that 
the weight of truss connections was about 
10% of the total center-length weights of 
the members, the total weight of truss 
was in all cases determined from the ac- 
tual center length weights, by adding 
10% for connections. Professor Ricker, 
in Bulletin 16 of the University of Illinois, 
states that from an investigation conduct- 
ed by himself he found the weight of 
connections to be about 6% of the center 
length weights. His truss weights are, 


LENGTH OF SPAN, FOR SAWTOOTH 


Trusses Spacep 20 FT. 
(Weights given are per square foot 


of ground area). 


however, much in excess of the weights 
found herein, due doubtless to difference 
in assumed loading. It would appear that 
as the weight of truss for a —— span 
decreases for diminishing loads, the 
weight of connections decreases by a less 
proportion of the total. 


Unit-stresses and Weights—aAll tim- 
ber was considered to be of Douglas 
Fir. The following units were assumed: 


lb. per 
8q.in. 

Modulus of Elasticity........,.....1,500,000 
Compression..... naa ‘ 1,400 
Shear across grain..... 55 Se anata 1,400 
Bending, extreme-fiber stress 1,400 
Tension with grain.. Rats ieee 1,200 
Shear with grain.... Save 300 
Bearing across grain...... a 300 


PS 
Litt 


Total Weight in Pounds per Horizontal Sq. Ft.of Roof and One Column 
Peeks 


length of Span in Feet from CtoC.of Columns 


Fic. 5. Curves or ToTat Roor 
WEIGHT FOR VARYING SPAN, 
FOR THREE HEIGHTS OF 
CoLUMN 
(From Fig. 4). 


Weight of skylight glass and fram: 
Weight of roof covering (Felt pape: 
Weight of sheathing 

Weight of timber, per ft. B. M, 41b 


The various types of truss invest 
are shown in outline by Fig. 1. 


SAWTOOTH TRUSS 


Due to the fact above stated, tha: sey- 
eral architectural studies showed say- 
tooth roof construction, and also beau 


1 


that particular form of truss is not in 
extensive use, the sawtooth truss was 
investigated more in detail than the 
other forms*of trusses. It was assumei 
that the necessary area of skylight would 
increase as the length of span increased, 
thereby increasing the rise of the truss 
The skylight side of the truss was in °'| 
cases fixed at 60° with the horizonta! 
From an investigation of all availab's 
data on existing similar types of con- 
struction, supplemented by a rough cal- 
culation of required glass area for proper 
diffusion of light, the curve shown in 
Fig. 2 was plotted. This was then used 
as a basis for determining the height of 
truss. 

Truss Spacing—An investigation as to 
the economic spacing of trusses was 
made. The results, plotted in Fig. 3, 
showed this to be about 20 ft. The eco- 
nomic spacing of trusses does not appear 
to be greatly affected by the kind of 
truss or the variation (within reasonable 
limits) of the magnitude of loads, so that 
this value may be compared with results 
obtained by other investigators. Such a 
comparison shows a close agreement be- 
tween this and values obtained else- 
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Sp. 1 Length—As mentioned above, the 
inside height of buildings was not defi- 
nitely settled upon, and, therefore, a 
comparison of weights for different 
spans was made for columns 35, 45 and 
55 ft. high. Fig. 4 shows the final item- 
ized results, and the totals are grouped 
in Fig. 5. 
tia Fig. 5 are arranged on the bases of 
column heights in Fig. 6. The latter 
diagram indicates clearly that for a saw- 
tooth truss, for any height of column be- 
tween 35 and 55 ft., the span of mini- 
mum roof weight is from 40 to 55 ft. 


CoMPARISON OF DIFFERENT Truss TyPES 


In comparing different truss types, it 
was necessary to consider not only the 
weight of roof, but also its cost, as the 
costs of the several items of roof weight 
differed. Therefore the weights were 
classified as follows: 

1. Purlins, including also a light sys- 
tem of bracing between trusses. 


2. One column and two kneebraces. 


3. Roof covering, sheathing and raf- 
ters. . 

4. Truss. 

Column footings were omitted from 
the investigation. Some buildings will 
require pile foundations, while others 
will not. The foundation conditions 
being so variable, to try to include them 
was thought to be worse than useless. 

The following seven forms of truss 
were investigated: 

1. Sawtgoth truss. 


2. Fink truss with direct skylight in 
roof. 


3. Fink truss with monitor at peak. 


4. Fink truss with arched lower chord 
and direct skylight. 








ei 
a 

5 H 
3 oI 
5 H 
INS : 
. rN <a 
5 CEN CONS 
wv — 

3 | 

5 ttt Iss 

2 wt tthee 

© He 

— BeBe x 

+ 90 

> wt titer 

v 

2 fe 

3 

3 

5 ; 

r Pn _- 


Span of Truss in Feet, C.toC.of Columns 


Fic. 8. VARIATION OF TOTAL 
Roor WRIGHT wITtH SPAN, 
FOR SEVEN Truss TyPEs 


The curves of total weights — 


ENGINEERING NEWS 





Weight in Pounds per Horizontal Sq. Ft. of Roof 








on 
Per 
K+ Fink Roof Truss 
Seo 40 55 70 
“+ Span of Truss in Feet C.toC.of Columns 


Fic. 7. VARIATION OF DETAIL WEIGHTS 
wiTH SPAN FOR FINK Truss 
(55-ft. columns, 20-ft. spacing). 


5. Fink truss with arched lower chord 
and monitor at peak. 

6. Howe truss with standard flat-roof 
skylight. 

7. Howe truss with central monitor. 

The computations were all made for 
columns 55 ft. high and for 20-ft. spac- 
ing of trusses. As an example of the 
itemized weight computations Fig. 7 is 
given, showing the results for a Fink 
truss. The rise of the Fink truss was in 
every case one-sixth of the span. 

The final results are brought together 
in Figs. 8 and 9, giving, respectively, 
total weights and total costs of the dif- 
ferent types for varying span. In trans- 
forming from Fig. 8 to Fig. 9 the fol- 
lowing costs were used: 
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Cost of Cost of 
Material Labor 
per 1000 per 1000 
ft. B.M. ft. B.M 


or per or per 
4000 Ibs. 4000 Ibs 
Item 
Roof covering, sheathing 
and rafters.. $16.00 $ 8.00 
Purlins.. .. 19.00 10.00 
Howe and Fink truss 
frame . 16.00 15.00 
Sawtooth truss frame - 16.00 16.00 
Arch Fink truss frame 16.00 17.00 
Columns....... 27.00 12.00 


The additional cost of skylight surface 
beyond that of the regular roof covering 
was ignored, on the assumption that for 
any form of truss used the skylight area 
and cost would be approximately a con- 
stant for a given span, and for the rea- 
son that relative rather than absolute 
values were desired. 

Timber and Steel Columns—It was 


"apparent that the cost of columns would 


be a large item of the total, and a com- 
parison was made between timber and 
steel for columns. This showed that, 
with steel at $70, the value used in all 
preliminary cost estimates for the ex- 
position, timber would have to cost up- 
ward of $100 per M ft. B. M. before steel 
would be as cheap to use. 


A Locking Switch for Mine 
Inclines 


In the operation of cable inclines at 
imines trouble occurs frequently through 
cars taking the wrong track owing to a 
misplaced switch at the connection of 
the three-rail and two-rail portions of 
the incline. A spring locking switch to 
eliminate accidents of this kind is de- 
scribed in Coal Age by A. W. Evans. 





Lockinc SwiTcH FOR CABLE INCLINES 
AT MINES 


He states that for 18 years he has been 
in charge of mining operations where 
gravity planes were used, and in the his- 
tory of each plane (where the arrange- 
ment of three rails above the parting and 
two below was used) a number of 
wrecks occurred at the switch. 

The locking device is simple in con- 
struction and positive in action. It con- 
sists essentially of an elliptical spring 
(usually an old buggy spring) bolted to 
a block of wood and secured to a track 
tie, as shown, with one side of the 
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spring fastened to the switch rod by the 
swing link shown. Its action is to hold 
the switch point close to the stock rail, 
whichever track the switch may be set 
for. Each descending car sets the 
switch automatically for its own track, 
and the spring practically locks the 
points in position, insuring a safe de- 
livery of this car over the proper track 
to the head of the incline. 


A Simple Method of Plotting 
Soundings in Hydro- 
graphic Surveys 
By R. R. RayMonp* 


The geometrical solution of the three- 
point problem given in this article, while 
it is not new, is so convenient and use- 
ful for plotting the positions of sound- 
ings that the author believes it worth 
while to bring it to the attention of 
hydrographic surveyors. It was used by 
the author in 1895, and was later inde- 
pendently proposed by Prof. A. Llano in 
an article in ENGINEERING News of Dec. 
29, 1904. Certain simplifications in its 
use and its particular adaptability to hy- 
drographic surveying have not, however, 
been pointed out before. 

A sextant angle between two fixed 


points on shore is measured at a boat in ° 


order to locate a sounding. The problem 
is to determine the locus of all points at 
which the observed angle could be found. 
A complete solution of the location of 
the sounding demands that two loci be 
determined, whose intersection is the de- 
sired point. Several cases arise in ordi- 
nary practice. We will not discuss all 
methods of locating soundings, but will 
consider only those cases in which at 
least one angle is measured at the 
sounding boat. 

One locus may be established by a 
fixed range on shore. The plotted sound- 
ings all fall on the plotted line of this 
range. The method of procedure is to 
plot the range on the map and then de- 
termine another locus for each sounding 
by the method about to be described; the 
intersection of the new locus and the 
plotted range completely locates the 
sounding. 

Instead of a fixed range, a transit may 
be set up on shore and the azimuth of 
each sounding may be measured. The 
plotting in this case requires the laying 
down on the map of a new azimuth for 
each sounding, which would soon con- 
fuse and mar the map if many points 
were to be plotted. To avoid this, it is 
customary practice to construct a pro- 
tractor on the map itself with its center 
at the plotted position of the transit .sta- 
tion; and by stretching a thread from a 
needle set in this center to establish the 
azimuth without drawing a pencil line. 


*Major, Corps of Engineers, U. S&S A, 
Wilmington, Del. 
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The intersection of the thread with the 
other locus of the sounding will locate 
the desired point. 

If no angle or range on shore is used, 
then two angles must be measured by 
the sextant in the boat. This is usually 
done by selecting three points on shore, 
designated, let us say, A, B and C. The 
angle between A and B is measured and 
also that between B and C. This pre- 
sents the well known three-point prob- 
lem. In practice it is usually solved me- 
chanically by means of a three-arm pro- 
tractor. 

The ordinary geometrical solutions are 
too cumbersome for use when many 
points are to be plotted. The method 
previously referred to is more accurate 
than the mechanical method, and it is 
so simple as to be fully as rapid. Un- 
like the mechanical method, which is 


limited by the protractor to three points, 
this method is equally applicable if four 
points are used, say A and B for one 
angle and C and D for the other. The 
application of this method is illustrated 
by accompanying figure. 

Let A and B be the plotted positions of 
any two fixed points. It is required to 
construct the locus of a point S$ at which 
the angle between A and B isa. 

Draw the line AB and at its middle 
point erect a perpendicular. Through A 
draw AO making the angle @ with the 
said perpendicular. With O as a center 
and OA as a radius, describe a circle. 
This circle is the desired locus. 

For let S be any point on the circum- 
ference on the same side of AB as O. 
Then the angle ASB is measured by % 
the arc AB. But the central angle at O 
is also measured by % arc AB. The 
angles are therefore equal and conse- 
quently angle ASB is equal to @. That 
is, all points on the circumference on the 
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same side of AB as O fulfill the conc 
of having the angle between A a; 
equal to @, 

No point, as S’, not on the circu: 
ence, can fulfill this condition; fo; .. 
may pass a circle through A, B an. 5 
and then the angle AS’B will be 1 
ured by % the néw arc AB; but ; 
arcs having the same chord havc 
same angular value they must hay 
same radius. That is, the new e 
through S’ is the same circle already  (n- 
structed, if the angle AS’B is equal :) a, 

In applying this method to a large 
number of soundings, the procedure is as 
follows: Draw the chord AB and at its 
middle point erect the perpendicular. At 
a convenient point on this perpendicular, 
as P, construct a protractor with center 
at P and zero of the scale on the per- 
pendicular. (Instead of constructing the 
protractor on the map, a paper pro- 
tractor may be fastened in position by 
thumb tacks.) 

To find the locus of any sounding, lay 
the edge of a triangle on the protractor 
at the proper angle, then slide the tri- 
angle along a straight edge until the same 
edge passes through A, and mark 0 the 
intersection of the edge with the perpen- 
dicular; then draw the circle with radius 
AO, or rather draw the necessary arc of 
this circle. The intersection of this arc 
with the plotted range, with the thread 
stretched at the proper azimuth as meas- 
ured by the transit, or with another arc 
constructed in the same way as we have 
just described, will locate the sounding. 

In solving the three-point problem, 
after the proper perpendiculars and pro- 
tractors have been laid down on the map, 
no construction lines are used other than 
the short arcs needed to get the intersec- 
tion. These arcs can be laid out faster 
than a three-arm protractor can be set to 
the desired readings, and the plotting is 
more exact. 

The above method was devised by the 
writer to meet a case where the sextant 
observer measured all his angles between 
two prominent objects on shore without 
regard to the transit station. 
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Civil Service Examination for 
Building Inspector 


A building inspector of the city of 
Philadelphia sends the following ques- 
tions recently asked in an examination 
for appointment as “Building Inspector, 
Civil Engineer” in that city. The exami- 
nation embodied these 12 questions and 
eight “experience questions” not given 
here, and covered an allotted period of 
5% hr. No assistance from handbooks. 
slide-rules or other instruments was 
allowed. The correspondent calls atten- 
tion to the impracticability of questions 
10, 11 and 12 in view of the fact that no 
handbooks were allowed. The questions 
follow: 
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PRACTICAL QUESTIONS 


1. Define modulus of elasticity; modulus 
of rupture; dead load; live load; factor 
of safety; tension; shear; ‘compression; 
torsion; transverse stress. 

2. Give the average bearing power of 
the -oils in the vicinity of Philadelphia. 

3. Given the dimensions of a three-story 
mill building to be 40x150 ft. with a live 
load of 120 lb. per sq. ft.; design the 
building. 

4. Find the diameter and thickness of 
a cast iron column 12 ft. long, to carry a 
load of 175 tons. 


l Beam Porlins..... 
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5. Design a plate girder for 35 ft. clear 
span to carry a uniform load of 125,000 
lb. 

6. What are the duties of a Building 
Inspector? 

7. What is a Fire Tower? Make 
sketches of two of the most common 
types. 

8. Write the specifications for brick and 
stone foundations on concrete footings 

9. Whatis reinforced concrete? Sketch 
a section of column and beam and write 
the specifications. 

10. What dimension of Georgia long leaf 
yellow pine should be used for a beam of 
20 ft. span to carry a uniform load of 
36,400 Ib.? 

ll. Give the sizes and weights of I- 
beams to carry loads as follows;— 


Wilt. ephRicscrcic... oy ee 80,000 Ib. 
26 ft. Span... ; ees , 125,000 Ib. 
26 £6, SPOR sis wats eas . 65,000 Ib. 
18 ft. span...... gpa daresxsl- « ... -225,000 Ib. 
SS ER: eae ea ba orn ks 45,000 lb 
17 90. SPORice kee os’. ii oie Sb 300,000 Ib. 


12. Work out the stresses and design 
the members of a roof truss as per sketch: 
Span 80 ft. in clear, resting each end on 
26 in. walls; rise 14 ft.; roof 6 in. of con- 
crete, 6 in. I-beam purlins at every panel 
point; no ceiling on lower chord; trusses to 
be spaced 20 ft. c. to c. 








Level Crosswalks for Streets 


A number of cities and towns in the 
middle West are adopting the practice of 
making the crosswalks at street intersec- 
tions level with the tops of the curb. 
This is mote convenient for pedestrians 
than where they have to step down to the 
gutter, and it is very little objectionable 
for vehicles, since the change from the 
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: PLAN AND ELEVATION OF DousLe Curs GUTTER WITH 
EVEL CROSSWALK AT STREET Crossincs; WHEATON, ILL. 
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normal crowning of the street extends 
only a short distance from the gutter. 
The accompanying cuts show the con- 
struction as used at Wheaton, Ill. It will 
be seen that a second curb is added for 
the width of the crosswalk (which has 
15 lines of paving brick), and is sloped 
down at each end to the level of the gut- 
ter. A combination curb and gutter is 
used, and the second curb is included in 
the combination, making a homogeneous 
construction. 

In the earlier arrangement the gutter 
was covered with a 2x10-in. plank car- 
ried by a couple of iron stirrups resting 
in recesses on the tops of the curbs. 
These reduced the waterway to such an 
extent, however, that dirt and drift lodged 
during rainstorms, backing up water and 
sediment along the gutter, while in heavy 
rains the planks were frequently washed 
out of place. In the newer work a cast- 
iron checker-plate cover is used. 

In a patented arrangement on the same 
general plan, which has been used in 
Chicago, a concrete slab forms the cover. 
This is said to be ordinarily 4% in. thick, 
which leaves a very shallow waterway 
unless a deep curb is used; but where 
the gutter is over 12 in. wide a thinner 
slab of reinforced concrete may be used. 








Notes 


An Example of Wild Bidding in Ger- 
man contracting is reported in the jour- 
nal “Armierter Beton,” of August, 1912. 
A railway contract involving something 
over 100,000 cu.yd. of earthwork was 
opened for bidding. Twenty-six bids 
were received. The lowest bid was 46,- 
340 M., and the highest bid was 192,775 
M. The other 24 bids ranged between 
48,000 and 103,000 M. 


Spring Dancing Floors—A recent query 
on this subject is answered by L. A 
Bostwick, Dallas, Tex., as follows: 

In reply to your query as to spring 
dancing floors, I will say they have been 
in use for 50 years or more in the old 
hotels of western New York. My people 
advise me that they were in common use 
at that time and were considered very 
fine by the dancers. I do not know of 
their use in modern ball-room floors, as 
it spoils them for other purposes. A few 
years ago I saw in the old Stone Hotel 
at Caledonia, N. Y., one of these floors, 
and I think it is still in use. I think 
some of the old carpenters could advise 
as to its construction. 


Gummed Letters for Tracings—Prof. 
H. N. Holmes, Richmond, Ind., recom- 
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mends the use of gummed letters and 
figures for lettering tracings quickly and 
neatly. He remarks that such letters and 
figures are on the market and can be had 
in various sizes and styles at a low price 
They can be pasted on the tracing sheet 
and will make a perfect blueprint. 


40-Carbon Shape-Steel. A catalogut 
(illustrated list) of angles, tees and mis- 
céllaneous rolled shapes made from used 
Bessemer rails was recently issued by the 
Buffalo Steel Co. (Tonawanda, N. Y.) 
These shapes are available for framing of 
miscellaneous articles, machinery, etc., 
where the fact that their elastic limit is 
considerably higher than that of standard 
structural steei is an advantage, and 
where bending and similar working are 
done hot. They are not advertised for 
structural use As an example of the 
sizes, we note that the angles shown 
range from %4%x%\%x% to 24%x2%x¥-in. 

The book is useful as a reference list of 
a line of material that will often prove 
serviceable in various odd jobs in con- 
tracting or manufacturing 

Difficult Caisson Work for a building 
foundation fs in prospect in constructing 
the new Western Union Building in New 
York City. At the site of the building, 
bedrock is 72 ft. below curb level, and 
the overlying material is sand, with 
groundwater-level about 30 ft. below 
curb level. The general excavation will 
be carried down 62 ft. below the street 
at which depth the basement floor will 
be laid, about 30 ft. below groundwater- 
level. The site is surrounded by heavy 
stone buildings of heights up to 11 
stories, and most of these are on spread 
footings, some as shallow as 20 ft. below 
curb level. The excavation for the 
basement under these circumstances is 
bound to prove a delicate and difficult 
undertaking. The contract was recently 
awarded to The Foundation Co., New 
York City, 


Churn Drilling Methods and Costsa—In 
the southwestern part of the United 
States, in New Mexico and Arizona, 
churn drilling outfits are extensively 
used for exploring for deposits of ore, 
which are primary enrichments of copper 
overlaid by a zone of leached iron- 
stained rock of the porphyry or granite 
type. Such deposits as those in the 
Chino, Ray and Miami districts are 
fairly uniform in extent and cover areas 
varying from one to five square miles. 
In a recent issue of the “Harvard Engi- 
neering Journal,” Fred B. Ely gives the 
following points in regard to the meth- 
ods used in these districts: 


Before starting the actual drilling op- 
erations, considerable preliminary sur- 
veying and mapping are required. It is 
the practice to lay out the ground in 
cotrdinates usually on true north and 
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COST OF CHURN DRILLING PER FOOT 
Firemen Coal Supplies Sampl’g Assaying Teaming Equip’t Admin. Watcr 
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south lines and place the drill holes on 
the coérdinate corners. 

In the first drilling it is customary to 
locate the holes rather promiscuously 
in order to ascertain the general extent 
or boundaries of the ore. Then as the 
drilling progresses, the holes are spaced 
200 ft. apart and sometimes 100 ft., until 
the entire deposit is covered. This will 
give data which will permit calculating 
the exact ore tonnage, assuming, of 
course, that the ore lies regular and un- 
broken between the holes. 

As the primary object of drilling is 


to ascertain the nature of the ground. 


passed through and the mineral con- 
tents, too much care cannot be taken in 
sampling. Every 3 or 5 ft. the tools are 
removed and the hole bailed out. The 
sludge is emptied into a trough, at the 
end of which is attached a split divider, 
a modification of the Jones sampler, and 
the sample is reduced to or its 
original size. This is usually cut down 
again until we have about x of the 
original or a 14-quart pail full. The 
sample is then dried on a sheet-iron 
stove placed conveniently near the drill, 
and then sent to the assay office. Here 
it is ground down to pass through a 10- 
mesh screen and further reduced by a 
Jones sampler. (This coarse grinding 
operation is necessary since the sludge 
cakes up in drying.) The final amount, 
enough to fill an assay envelope, is 
bucked down to pass through an 80-mesh 
screen. This is assayed for copper and 
other minerals if necessary. 

Churn drilling as applied to develop- 
ment of the low-grade porphyry ore- 
bodies is comparatively new, and, there- 
fore, it is not surprising that there has 
been considerable scepticism as to the 
reliability of the results. The experience 
of the x few years, however, has 
proved that the assays of the drill sam- 
ples are inclined to run lower than the 
actual groove samples taken from the 
rock. This was found to be the case at 
Ray, Miami and Chino districts where 
raises.have been put “P alongside of 
drill holes. Thus the drill samples can 
at least be said to be on the safe side. 

The types of drills used in the South- 
west for the development of dissem- 
inated conper deposits are the Cyclone, 
Star and eystone. It is customary to 
work two shifts of 12 hours each, chang- 
ing at 12 noon and 12 midnight. The 
driller is paid 98 per shift and the helper 
$4.50 per shift. he cost data given are 
fair averages for drilling under condi- 
tions met with in the Southwest. In 
places where the country is very rough 
the cost of road making in order to 
move a drill to the required location 
will average from 10c. to 20c. per ft. 
These roads are sometimes blasted out 
of solid rock. The grade, if possible, is 
kept down to a maximum of 18%. 


Nervous Iron—A description of a primi- 
tive form of quality test for iron, recorded 
by Grignon, writing in 1775, is quoted in 
a recent English pamphlet by Charles 
Fremont, of Paris, entitled ‘‘Why the Ti- 
tanic Sunk,’’ as follows: 

The first trial to which iron will be sub- 
mitted to be assured of its ey will 
be to cut the bars at each end to recog- 
nize the grain. To this end, one will 
begin to cut the surfaces with a chisel 
on corresponding lines; then one will 
finish to separate the pieces by breaking 
them with a sledge-hammer; then one 
will examine the iron at the break. One 
will compose the lot of the first quality 
of bars with brawny break, that is to sa 
nervous iron which tears; the nerve will 
be long, well brawny, of an ashy grain, 
silvery, well twisting. The bars with 
rough-grained break, in iron that breaks, 
will be put in the lot of second quality. 

It is pathetic to read the word ‘‘tears”’ 
immediately after reading ‘‘nervous 
iron’’; tears might mean weeps. But 
there is some reassurance in learning that 
the nerve is well brawny. 


Street and Road Widths—A correspon- 
dent in a New England college town 
writes us as follows: 

I am rerunning the lot lines of the pro- 
perty of an educational institution, which 
owns a large part of the town in which it 
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is located. The older streets were laid 
out about 1795 and in some cases can not 
be relocated exactly. But the widths are 
given, and in some cases enough other 
data so that the original layout can be 
retraced. The question which I wish to 
raise is, If there are well established 
bounds on both sides of the road or street, 
which are, however, nearer together than 
the specified width of the street, do 
these bounds bold, or are the bounds 
to be reset to conform with the width 
called for? It seems to me and to those 
with whom I have talked, some engineers 
and road commissioners, that the street 
width should hold. I should like to hear 
of any legal settlement of such a question, 
and the opinions of other engineers. 
The question which our correspondent 
raises is one not well covered in books on 
surveying and law, as nearly as we can 
determine. Where a strip of land has 
been deeded by private owners to the 
public for use as a street, we believe it to 
be a well established and clearly defined 
principle that the public (the city, town, 
county, or state) is entitled to the full 


width specified, notwithstanding monu- 


ments, howsoever established, to the con- 
trary. Adverse possession does not hold 
against public property and encroach- 
ments must be removed when so ordered. 
Exceptions to this rule are so rare that 
they would seldom be of interest'to engi- 
neers unless all the intricate details of the 
case were also given. In the above in- 
stance it would be essential to know what 
the bounds mentioned are, whether they 
are land bounds established by surveyors 
for the abutting property owners, or high- 
way bounds established by a surveyor 
with public authority. 


Platting Topography in the Field—In 
place of the usual method of taking 
transit or stadia topography by notes 
and mapping in the office, L. A. Sumner, 
Asst. Engineer, G. T. P. Ry., Elbow, 
Sask., recommends a method of direct 
platting in the field: 


The taking and piptting of contour 
topography on railroad preliminary lines 
by the usual method of taking it in the 
field in large expensive cross-section 
books can be improved on by the follow- 
ing method: It was new to me until re- 
cently. We take our topography in the 
field on long strips of profile paper, 
folded and tacked a small board to the 
same scale used in the office map for 
projection. The draftsman takes the 
sheets anu lays them in the proper place 
over the preliminary line and with a 
piece of carbon paper traces the topog- 
raphy on the map exactly as it was 
taken in the field. 

As a rule, the ordinary profile paper 
is not to true scale and must be cor- 
rected up every 1500 or 2000 ft. to fit the 
map ane 3 

he ordinary carbon paper is too 
smudey and makes too coarse a line. A 
better plan is to use a sheet of transpar- 
ent profile or cross-section paper with 
some soft graphite rubbed over one side. 


The Strength of Transmission-Line 
poles is often calculated on the assump- 
tion that the weakest section is at the 
ground line. Edward Taylor, 132 Lin- 
coln Place, Brooklyn, N. Y., points out 
that in a conical beam the weakest sec- 
tion is at an intermediate point, and he 
gives the result in very handy form. If 
a transmission-line pole be considered 
as a piece of a cone, the weakest section 
will be at a point where the diameter is 
1% times the diameter at the point 
where the horizontal bending force is 
applied (i.e., at the center of the group of 
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cross-arms). The verification of 
mula is readily carried out by exp 
the diameter of any section and : 
ment of resistance at this se: 
terms of the diameter at the poin: 
the horizontal bending force is ; 
Computing the moment for any 
in similar terms, and forming an .« 
sion for the extreme fiber stress 
section, differentiation of this 
sion will give the condition fo: xis 
mum. As above stated, the ma\ mum 
occurs at the point where the disiieter 
is 50% greater than at the point . ap- 
plication of the force. When mo: than 
one bending force is applied the point 
where the initial diameter is to b. 
ured is at the resultant of the fo 

This calculation takes no account of 
the vertical load, but as in line pols the 
vertical compression is usually light, 
it is justifiable to consider as the weak- 
est section that one which is subjected 
to the greatest intensity of stress under 
a given bending force. 


A Chimney Formula—In investigating 
existing chimney stacks it is sometimes 
necessary to know the stability under 
wind velocities or limiting stresses 
other than those used in the design, 
F. W. Hoyt, of M. W. Kellogg Co., New 
York, gives the formula applicable in 
such cases. Primarily it fits the fol- 
lowing condition: 

An existing stack is known to have 
been so designed that a wind pressure 
of p lb. per sq.ft. will give a windward- 
side tension of b Ib. per sq.in. It is de- 
sired to know at what wind pressure 
the compression on the windward side 
is just neutralized (i.e., zero tension), 
this being usually considered as the lim- 
iting condition for masonry; or, more 
generally, at what wind pressure the 
windward-side tension will be d, differ- 
ent from b. 

Calling the weight of the stack W, its 
horizontal cross-sectional bearing area 


iny 


res- 


lease 


* $, the total extreme fiber stress produced 


by the wind will be, in the two cases, 
w w 

gt b and Ss ad. These are propor- 
tional to the bending moments. and 
therefore to the wind pressures, 01 


w 
gtd 


+b 


Pi ae 
p Ww 
s 
where the subscript 1 refers to the con- 
dition when the windward-side tension 
is d. The pressures being proportional 
to the squares of the wind velocities, 
Pr 
P 


meg 
g t> 


If 4 = 0, or the stack is to be investi- 
gated for condition of zero tension, this 
formula may be changed to 


Ww 
Vi= Va woe 

EXAMPLE—A stack weighs 4‘) tons 
and its sectional area near the base !8 
40 sq.ft. It-was designed for a maximum 
tension of 50 Ib. per sq.in. at 100-mile 
wind. What wind velocity wi!! s'vé 
zero tension? Reducing the weights, 
areas and stresses to pound nd-inch 
units, W = 800,000 Ib., S = 5760, b = 


800, ‘ 
V, = 100 sont saa 7 8° per br 


This calculation does not involve any 
formula for variation of wind pressure 


Therefore, 
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Side Elevation 


FRAME AND FLOOR FOR TENT 
(For large tent; small tent frame similar but only three pairs rafters.) 


with velocity. The M. W. Kellogg Co. 
engineers use p= 0.005 V? as a base, 
and. applying this. formula directly to the 
diametral projection, use the full value 
of p for square stacks, %p for octagonal 
stacks, and %p for round stacks. 








Load Diagrams for Spiral 
Springs 


The accompanying diagrams, which 
have been sent to us by a correspondent, 
will be found useful in saving calcula- 
tions when the amounts of compression 


in Pounds 


g 


in Pounds 


of the standard M.C.B. springs D, E, F 
and G are required for given loads. 

In the upper left-hand corner of each 
diagram is given a section of the spring 
with all dimensions. On the base of the 
diagrams are the heights of springs 
ranging from the maximum for the 
springs free to the minimum for the 
springs solid. The loads on thé vertical 
leg of the triangle are the maximum loads 
with springs solid, which in the case of 
spring D is 16,000 Ib., the load on the 
outer spring being 12,500 Ib. and on the 
inner spring 3500 Ib. 


ah & tO. 
Stet Bae Y Sek 
Sa, FE 


Normal Wt. of Outer Spring 7 tb. 


” *» » Inner » 10 


xP 2 

26,500 Normal Wt of Outer Spring 405 Ib. 
» 9° * Inner * Mb. 

SPRING “6” 





LoaD DiAGRAMS For STANDARD M. C. B. SpiraL Sprincs, D, E, F anp G 
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Cost of Framing and Floor- 


ing Tents 
By R. C. HARDMAN* 

The writer had occasion recently to 
frame and floor a number of tents con- 
Stituting a permanent camp, the costs of 
which might be of value to engineers 
contemplating such work. 

The tents were of two sizes, viz: 14 
ft. by 14 ft. 2 in., and 6 ft. 11 in. by 8 ft., 
respectively, and were framed as shown 
in the accompanying sketch. The smaller 
tent had but three pairs of rafters instead 
of four, as shown for the larger. All 
tents were on a side hill and were lev- 
eled. The amount of material used is 
given below for frame and floor com- 
plete, with its cost. The labor cost and 
total cost were as tabulated. 


Large Tent, 
500 ft. B.M. lumber at $30.00 $15.00 
7 Ibs. nails at 0.05 35 
$15 35 

Small Tent, 
185 ft. B.M. lumber at $30.00 $5.55 
5 Ibs. nails at 0.05 25 
$5.80 
LABOR COST OF FLOORING AND FRAMING 

Cost Cost 

per Tent 


Tents 14 ft. by 14 ft. 2 in 
38 Frames: 
Carpenters 
Carpenter hel- 


32 hrs. at $0.50 $16.00 


rs 129 “ * 0.375 48.38 
Laborers oe: Qa 4.75 
Laborers San" “aa 2.20 

71.33 $1.877 
42 Floors, average height | ft. above ground, leveled 


Carpenters 
Carpenter hel- 


72 hrs. at $0.50 $36.00 


“Ts 153“ “ 0.375 57 38 
Laborers | Mees He FO 
Laborers nwo: Ee 3.80 


$117.43 2 796 
$4.673 
Tents 6 ft. 11 in. by 8 ft. 4 in 


16 Floors, average height 1 ft. above ground, leveled 
Carpenters 9hrs. at $0.50 $4.50 


Carpenter hel- 
pers — 0.375 9.75 
$14.25 0 891 
16 Frames 


Carpenters 5 hrs. at $0.50 $2.50 
Carpenters hel- 
pers ‘ 23 “* * 0.375 8.75 
$11.25 0.703 
$1.594 
TOTAL COST OF FRAME AND FLOOR 
Large Small 


Tent Tent 
Material. . $15.35 5.80 
bor.. 4.67 1.59 
$20.02 7.39 


Keeping Records of Munici- 
pal Improvements at 


Fargo, N. D.tf 
By FRANK L. ANDERS 


The City Engineer’s department has 
felt the need of complete and accprate 
maps of the city for all purposes, and I 
believe and in some instances know, that 
serious errors have been made by relying 
on maps that were unreliable. 





*Civil Engineer and Superintendent of 
Construction, Fort Huachuca, Ariz. 


?From_ the eepert of the City Engi- 
neer of Fargo, N. D., 1910-12. 


tCitv Engineer, Fargo, N. D. 
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Two sizes of maps have been adopted 
for our use. A large map on a scale of 
200 ft. to the inch shows all sections, 
quarter-sections, additions, streets, ave- 
nues, alleys, and blocks and lots. On 
these maps will be plotted all municipal 
improvements, such as sewers, water 
mains, sidewalks, paving, and such gen- 
eral information as can be of use. This 
size is for wall purposes. 

A second size is made up on a scale of 
100 ft. to the inch and each sheet con- 
tains one .quarter-section, making the 
size of the sheet 26x26 in. On this map, 
in addition to data on the larger maps, are 
sewer wyes, sewer connections, water- 
main connections, valves, shut-off boxes, 
hydrants, paving, openings in paving and 
date made, cost of special improvements 
against each lot, sidewalks, new build- 
ings, the lighting system and a great deal 
of minor data connected with the above. 
At present none of these data is collected 
in a compact form that can be used to 
any advantage and in that respect this 
department has not been kept up to the 
needs of the city. In no other way can 
such information be kept available for 
instant use than by progress maps. This 
work has taken a great deal of labor and 
painstaking research and when completed 
will form one of the most valuable re- 
cords in the office. 

There are no more valuable records 
in any engineer’s office than progress 
records and maps, and this applies with 
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great force to the work of municipal engi- 
neering. Data on work constructed and 
completed are wanted at all times by a 
great many people in all lines of busi- 
ness. Some desire data for mere curiosity ; 
but the great majority want them because 
their business is more or less affected by 
such information. In many cases the 
health and safety of the public depend 
on the absolute correctness of the data. 
It seems a foolish policy for an office 
not to make a record of work done at the 
time it is done, when oftentimes such 
record can be correctly made at a small 
cost, when if left undone irreparable 
damage may follow. We have daily 
calls for information, that we should be 
able to give and that it is the function of 
the city to provide to its citizens, that 
cannot be given because of lack of re- 
cords. It is the aim to eliminate this 
state of affairs as rapidly as is possible. 
The data must be picked up in all man- 
ners of ways and time is the greatest 
factor in its completion. 

The lack of records in the office is an 
unfortunate condition that has hampered 
our work greatly during the past two 
years. Efforts to remedy this defect have 
in some cases proved effectual, but in 


_ other cases there is no remedy whatever. 


As such may be mentioned lack of actual 
cost of contract work, time when certain 
contracts were begun, progress of same 
and time of completion; surveys made, 
results and conclusions; location of 


Letters to the 


A Defense of Steel Barges 


Sir—In your issue of Aug. 29, 1912, 
there appears an article by A. E. Hage- 
boeck, under the caption, “Steel vs. Creo- 
soted Wood for River Barges.” This 
article makes the steel barge compare 
very unfavorably with the wooden barge. 
The author states that a steel barge 
100 ft. x 20 ft. x 4 ft. 7 in. costs more 
than three times as much as a barge of 
the same size constructed of untreated 
wood. 


The following abstracts from bids re- 
ceived within the last year or two by the 
United States government engineers at 
Wheeling. W. Va., and at St. Louis, Mo., 
show that the actual figures submitted in 
competition do not agree with Mr. Hage- 
dboeck’s statement. The following is an 
abstract of proposals opened at Wheel- 
ing, W. Va., Nov. 23, 1911, by Major F. 
W. Alstaetter, Corps of Engineers, for 
furnishing and delivering two gravel 
barges 100 ft. x 22 ft. x 5 ft. for Dam 
No. 28, Ohio River. 


Bidder Rate per Amount Material 
No. barge 


1 $3680 $7340 Untreated Wood 

2 2950 5900 Untreated Wood 
4350 8700 Steel 
3870 7740 Untreated Wood 
3050 * 6100 Untreated Wood 
3620 7240 Untreated Wood 


This shows a ratio between the cost of 
a steel barge and a wooden barge of 1.47 
to 1, in comparing with the lowest price 
received for a wooden barge, and a ratio 
of 1.27 to 1 when averaging all the bids 
for wooden barges. 

Bids were also opened by Major Al- 
staetter on Jan. 24, 1912, for furnishing 
and delivering two dump scows, 80 ft. x 
21 ft. x 6 ft. 4 in., for Dam No. 26, Ohio 
River, as follows: 


Bidder Rate per Amount Material 
No. barge 


1 $6490 . Untreated Wood 
2 Untreated Wood 
3 5895 _ Untreated Wood 
4 6700 ¥ Steel 
The ratio between the price of a steel 
barge and the lowest bid received for a 
wooden barge is 1.14 to 1. The ratio of 
cost between the steel barge and the 
average of all bids received for wooden 
barges is 1.06 to 1. 
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monuments, opening in streets. 
lines, grades for sidewalks and 
and data upon which made; dat 
which sewer and water mains ha\ 
designed, and cost of office work. 

A complete office system has 
started in order to eliminate these 
in the records. The loose-leaf tem 
is used throughout. The lack of notes on 
surveys, time the men were employed on 
any piece of work and sidewalk records. 
was most noticeable and this has been 
remedied. . The loose-leaf system of field 
notes was adopted, and a filing system is 
used which I have every reason to be- 
lieve is original. The field-note sheets 
are 414x714 in. These sheets are pasted 
on 5x8-in. division index cards which 
have the usual 5-cut tab. On this tab 
the character of the work is printed and 
the indexing completed. The time of 
men employed and any class of work is 
kept in a similar manner. 

For the purposes of engineering the 
records of costs have been divided into 
heads as follows: Board of Health: 
Bridges; Dam; Maps; Monument Lines: 
Office Supplies; Park Commission; Pav- 
ing; Pay Roll; Requisitions; Sewers: 
Street Grades; Street Lines; Water- 
Works; Water Mains and Sidewalks. 
Each of these is subdivided into two 
heads: (1) Construction, and (2) Mainte- 
nance. Each of these subheads is sub- 
divided again into Labor, Material; Engi- 
neering; and Estimates. 


Editor 


The following is an abstract of pro- 
posals for flat barges 55 ft. x 16 ft. x3 
ft., opened by Major Charles L. Potter, 
Corps of Engineers, at St. Louis, Mo. 
Oct. 7, 1910: 


Bidder 1—Lowest bidder for steel flat boats $1725 


reet 
ets 
pon 
een 


een 


tects 


each. 

Bidder 2—Lowest bidder for wooden flat boats 122 
each. 

The cost ratio of steel flat boat to 
wooden flat boat is 1.41 to 1. 

It will be seen from the above ab- 
stracts that the cost of wooden barges of 
the foregoing types and sizes at this time 
(not “in the early 90’s”) is about 75% 
of the cost of steel barges of the same 
type and size, and not 30%, as Mr. Hage- 
boeck’s article indicates. 

There are a number of other parts of 
Mr. Hageboeck’s article to which excep- 
tion could be taken, but as the writer has 
shown that Mr. Hageboeck is in error '" 
the foundation of his argument 1 favor 
of wooden barges, no further comment 
is deemed necessary. 

JOHN L. TAvLor. 
Oakmont, Penn., Sept. 5, |''2. 
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Concrete Pile Failures: Causes 
and Remedies 


Sir—Your issue of Sept. 12 contains 
an article on defective concrete piles, 
from information furnished by the Super- 
intendent of the Bureau of Buildings for 
the Borough of Manhattan, New York 
City. 

The writer, as an engineer, has used a 
large number of concrete piles, has been 
frequently employed as consulting ex- 
pert where they were contemplated, has 
contributed to the columns of ENGINEER- 
inc News on the subject, and has made 
an exhaustive study and search into 
every detail of the various systems in use. 

In the practice of my profession as an 
engineer and architect, I have repeatedly 
noted that in the use of concrete piles, 
the first consideration is always one of 
cost, except in the rare instances where 
only concrete piles can be used, as in the 
instance of the subway tunnels to Brook- 
lyn. 

When it is established that a saving in 
cost will be involved by their use, the 
next step is that of obtaining a price for 
placing concrete piles, and here the fatal 
mistake is too frequently made of not 
going into the question of the adapta- 
bility of a specific system to the con- 
ditions existing where it is to be used. 

It is not desirable to condemn a sys- 
tem for the reason that it developed into 
a failure upon some particular piece of 
work. Under proper conditions, the 
same system might be found to prove 
perfect; and, as a general thing, the 
various failures can be traced to this 
very fact. 

The question of shape, whether tapered 
or straight, the manner of driving, 
whether by hammer or jet, the question 
as to whether the pile will be cast be- 
fore or after driving, and various other 
questions, must be decided not upon cost, 
except in comparison with timber piles, 
but upon the conditions existing at the 
site of the work. 

It should be seriously questioned 
whether or not the attempts to deviate 
from a straight pile, both as to the forc- 
ing of a bulb at the bottom or tapering 
the pile, are correct in principle. I have 
gone deeply into this question, and my 
calculations, as well as experiments, lead 
me to believe firmly that any such 
attempts are wrong and do not add to the 
value of the pile. 

I covered this question as to tapered 
Piles in ENGINEERING News of Feb. 25, 
1909, so I make no additional reference 
to that type here. The pile mentioned in 
the article in the Sept. 12 issue has come 
into such general use as to warrant a 
word pertaining to it. 

I assume that every engineer strives 
to so distribute foundation loads as to 
feel reasonably certain that any possible 
settlement will take place without the 
resultant concentration of an upward 
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thrust at any part of the work. This 
means that every pile must have, as 
nearly as possible, a known load ca- 
pacity. The load capacity will depend 
upon two things, the displacement of the 
pile and its frictional area. I am not 
here considering piles acting as columns 
when driven to hardpan or rock. 

The estimated load capacity will be 
fixed by some formula, possibly by 
previous test, in either case the calcula- 
tion involves the depth of penetration 
under a certain weight falling a certain 
distance. If the piles are driven to a 
required penetration, up to this point we 
assume to know their load capacity, 
which is, up to this time, fixed by the 
displacement and frictional area of the 
pile and the degree to which it has been 
driven. 

If at this stage, we force a shape on 
the point of the pile, unless we know the 
precise shape and volume of the bulb, 
we are in complete darkness as to 
whether we have added a known ad- 
ditional load capacity or not, because we 
cannot know its frictional’ area. 

Now, at the point of the pile, where 
the natural compression of the ground is 
greatest over the length of the pile, this 


is a serious factor, since while it may 
add to the bearing value, we do not 
know how much it destroys the previous 
calculation for load capacity, and the ad- 
ditional factor of strength is turned into 
one of uncertainty. That such a bulb 
could be formed without knowledge of 
the exact conditions at the point of the 
pile, so that it would have a known fric- 
tional value with the surrounding earth 
and also a known shape, I regard as im- 
probable. 

The use of concrete piles cast in the 
ground without employing a protecting 
form till the concrete has hardened, as 
in the instance already referred to, 
should be confined to situations where 
the ground will retain its shape by rea- 
son of its being clayey, not fluid and not 
under great compression from superim- 
posed loads. It should also be known 
that its texture is such as not to slide 
under the compression due to driving 
adjacent piles. The spacing of the piles 
on centers would largely enter into this 
consideration. Otherwise the concrete 
will become distorted as in the case men- 
tioned. 

Assume that such a pile is driven in 
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fluid mud, diameter of pile 18 in., depth 
of penetration 30 ft., weight of wet con- 
crete 145 Ib. per cu.ft., weight of mud 
130 Ib. per cu.ft., and the spacing of the 
piles on centers as shown in the accom- 
panying diagram. 

We have, disregarding any pressure 
from superimposed loads on surround. 
ing ground, at the point of the pile 
natural ground compression of 3900 Ib. 
per sq.ft.; increased ground compression 
due to displacement of 3.534 cu.ft. in 16 
cu.ft., 22.09°°, or 861.5 Ib. per sq.ft.; 
total compression of ground per sq.ft., 
4761.5 lb.; compression on wet concrete, 
4350 Ib. per sq.ft., making a difference in 
compression per sq.ft. between the con- 
crete and surrounding earth of 411 Ib. 
per sq.ft. 

Over the entire circumference of the 
pile for 1 lin.ft. of its length at its point, 
we have, therefore, a pressure of 1936 
Ib. upon the wet concrete over and above 
the pressure it is exerting to counterbal- 
ance distortion. This means that the 
value of the pile is unknown and de- 
pendent upon a load test to establish the 
load that may safely be placed upon it. 

I invite the attention of Mr. Miller to 
these facts as suggestive of the necessity 
for amending our building code. 

C. S. HOWELL. 

1182 Broadway, New York City, 

Sept. 17, 1912. 





Standard Tests of the Effi- 
ciency of Sewage Treatment 


Sir—The subject of Mr. Hoover's 
article in your issue of Sept. 7 is most 
important. A lot of work has been and 
is being done, in the way of making 
tests of sewage plants, that is interest- 
ing to the chemist,. but of little value to 
the engineer in designing and to the 
superintendent in operating the plant. 

There can be no question but that 
there should be, as Mr. Hoover suggests, 
some uniform method of testing, so that 
results at different works would be com- 
parable and thus assist in improving 
them. 

Secondly, there can also be no ques- 
tion but that the tests should not only 
give results, helpful to understand the 
operation of plants under different con- 
ditions, but they should be obtained in 
the simplest manner possible and limited 
to the practically useful data so far as 
the regular routine work is concerned. 
Analyses differ on. different plants ac- 
cording to the process and purpose of 
purification. Thus, the most desirable 
tests may not be the same, if made for 
an intermittent filter plant, for sprinkling 
filters and for dilution disposal with its 
various degrees of required treatment, 
and the analyses should besides clearly 
indicate the effect of each part of the 
treatment. 

Thirdly, in establishing standard tests 
a clear distinction should be made be- 
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tween the treatments for “sanitary” and 
“esthetic” purposes, or as to whether the 
main object is to prevent disease or 
nuisance. For some plants the sanitary 
treatment may be the only necessary one 
and the tests thus limited, because they 
would probably in most cases eliminate 
any further test for a possible nuisance. 
For some other plants tests to guard 
against a possible nuisance might alone 
be sufficient. 

Fourthly, we should pay more attention 
than formerly to the question of sus- 
pended matter, including the resistant 
and non-resistant or unstable organic 
matters, to the “settleable” matters, set- 
tling within a given time and at different 
velocities of flow, to the fats and sulphur 
compounds, etc. 

Fifthly, more. definite and simple 
methods should be established, to get the 
complete effect of dissolved oxygen upon 
various kinds of sewage particles, resist- 
ant and non-resistant, solid and liquid, its 
absorption by the liquid from the air and 
from plants; and its disappearance from 
the liquids through decomposition of un- 
stable organic matter. 

Sixthly, a better distinction should be 
made and the importance established of 
tests referring to colloidal matter, and the 
latter should be given an exact definition. 

There are a number of other matters 
that would also be advanced by discus- 
sion at this time and Mr. Hoover’s sug- 
gestion regarding “getting together” on 
this question is timely and should be 
highly commended. 

RUDOLPH HERING. 

170 Broadway, New York City, 

Sept. 12, 1912. 


Sir—Ever since I have had the oppor- 
tunity to study the methods in use at 
sewage-purification plants it has occurred 
to me that too much time is wasted with 
determinations of little value in the con- 
trol of a plant. Mr. Hoover’s statement, 
that the determination of the volatile sus- 
pended matter, as a routine procedure, 
is of little significance, is in my opinion 
correct. The reason for this is apparent. 
Organic matter is not of uniform com- 
position and therefore not of uniform 
oxidizability. For instance, protein mat- 
ter will break down quickly, while car- 
bonaceous matter, such as_ cellulose 
originating from paper, rags, etc., is likely 
to remain undecomposed for a longer 
period. All these constituents are de- 
termined as volatile suspended matter 
and so we cannot expect this result to 
bear any relation to the putrescibility 
test. The bacterial results, too, are in 
my opinion of little value unless the puri- 
fication has to be carried to the extreme 
in order to protect a water supply. Ordi- 
narily, the bacterial content will fluctuate 
with the quantity of suspended matter 
present.. The bacterial count is surely 
superfluous as far as the preliminary 
purification devices are concerned. 
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Where biologic treatment is fesorted 
to, the determination of the nitrogenous 
constituents is of importance, particularly 
the termination of the nitrites and ni- 
trates. No test, however, will reveal the 
work accomplished in a sewage-purifica- 
tion plant as readily as a biologic test, 
such as the methylenblue test in combi- 
nation with the dissolved oxygen de- 
termination. Just as the weight of im- 
portance in water analysis has gradually 
shifted from the chemical constituents to 
the bacterial content, so have we come to 
recognize the superiority of biologic con- 
trol to determinations of chemical con- 
Stituents by artificial means. The im- 
portance of such biologic tests has been 
recognized for years. The old German 
“Sauerstoffzehrung” test is in agreement 
with such a principle. I think Mr. Hoo- 
ver ought to be commended for his 
attempt to stimulate the interest of sew- 
age chemists to work along similar lines. 
He neglected to mention, however, the in- 
cubation method and formula employed 
by Prof. Phelps (Report of Col. Wm. M. 
Black, U. S. A., and Prof. E. B. Phelps, 
“Concerning Location of Sewer Outlets 
and Discharge of Sewage into New York 
Harbor, 1911,” Board of Estimate and 
Apportionment) by means of which one 
can obtain fairly close information as to 
the necessary dilution of an effluent in a 
certain stream at a given run. 

Our aim in sewage disposal is to im- 
prove the. liquid from a dilution stand- 
point and if we can gain knowledge of 
such improvement by simple biologic 
tests we have reached an ideal method. 
There are still various shortcomings in 
the methods spoken of, which will have 
to be overcome. One drawback is that 
for various sewages or effluents a con- 
dition factor must be introduced into 
Phelps’ formula in order to make the re- 
sults coincide when different dilutions 
are employed on one and the same liquid. 
Another difficulty with which I have lately 
become impressed is that one cannot 
make enough tests during the day in a 
running plant to gain an absolutely defi- 
nite idea of what has been accomplished 
from a dilution standpoint. One skilled 
chemist may be able in an eight hours’ 


working period to make 15 to 20 tests, © 


which is not sufficient considering the 
small sample required for incubation. 
Composites cannot be made without dan- 
ger of losing some of the initial oxygen 
and the use of preservatives is, of course, 
out of the question. Furthermore, such 
a control cannot be carried on during the 
night unless an experienced chemist is at 
hand. The method itself as well as the 
manual labor involved are simple, yet 
one must be very careful to avoid aéra- 
tion in making the dilutions or the re- 
sults are likely to be misleading. 

No doubt, a method such as the one 
described will ultimately replace mean- 
ingless chemical methods. As far as the 
methylenhlue test is concerned it is the 
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one test which is readily availab 
sewage-works managers and the rc 
of which is of real practical value. 

I have had on previous occasions 4 
chance to express my preference for an 
incubation period of 20° C., this consti. 
tuting a temperature closer to the one 
at which the biologic processes of sur. 
face waters take place. At such a tem- 
perature the use of tight-fitting stoppers 
without the aid of seals is sufficient. 

Mr. Hoover’s suggestion to form a na- 
tional association of sewage analysts, 
sewage-works managers and others, in- 
terested in this field, is a good one, but 
I doubt that an organization of sufficient 
strength to be of real importance can be 
built up. At present there is only a 
comparatively limited number of people 
ready to join such a specialized organiza- 
tion, and it takes considerable financial 
support to publish a technical journal, 
It strikes me that since the American 
Public Health Association has formed a 
sanitary-engineering section, which has 
its first session this month, the standardi- 
zation of methods of analysis and discus- 
sions on matters relating to sewage dis- 
posal would find an opportune place in 
that section. The Journal of the Ameri- 
can Public Health Association and the 
standard engineering journals are read 
by all of the people who would be likely 
to join such a proposed society. Those 
journals are always glad to receive con- 
tributions relating to improvements in 
sewage disposal. 

ARTHUR LEDERER, 
Chemist and Bacteriologist, 
Sanitary District of Chicago. 
39th St. and Lake Front, 
Chicago, Ill., Sept. 10, 1912. 


Notes and Queries 


Bearing Values for [inclined Cuts 
An unfortunate typographical error in 
the letter of Roland P. Davis, printed in 
our issue of Sept. 5, 1912, distorted the 
meaning somewhat. In the second para- 
graph, the tirst sentence should read: 

At the outset he misquotes Prof. H.5 
Jacoby’s formula when he states that p 
and q represent, respectively, the nor- 
mal intensities on the end and across 
the fibers, when as a matter of fact the) 
represent the allowable or safe normal 
intensities. From this it follows that 
the value of n as given by Professor 
Jacoby’s formula is not independent of 
the physical properties of the wood 

The last part of this sentence was 
mutilated by the accidental omission of 
two lines of type. 


In the letter of Mr. John Wilkes pub- 
lished in our issue of Sept. 5 three 
ciphers were omitted from the statement 
as to the estimated cost of constructing 
reservoirs on the head waters of the 
Mississippi River to store its floods. The 
correct estimate of the cost, therefore, 
is $1,300,000.000. 


The plans for the sewage treatment 
works for Orange, East Orange and Mont- 
clair, N. J., mentioned on p. 462 of our 
issue of Sept. 5, 1912, as having been 4P- 
proved by the State Board of Health of 
New Jersey, should have been credited 
to the firm of Hering & Gregory instead 
of Hering & Fuller. 
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Those who are against the force ac- 
count or day-labor system of doing 
municipal work will be pleased with the 
following paragraph from the Evening 
Telegraph of Alton, Ill. (Sept. 2, 1912): 

Mayor Faulstich has declared himself 
unequivocally in favor of doing all city 
work on the streets under the contract 
system, after giving the day-work sys- 


tem a tryout in repairing damages done 
by the cloudburst of July 14. The day’s- 


work system has not proved satisfactory 
in any way and has been a great dis- 
appointment to the mayor and to the 


street department of the city. 

A correspondent supplies the follow- 
ing additional evidence: “Both teams 
and men ‘soldiered’ shamefully. It was 
all emergency work.” 

No data are available as to the effici- 
ency of the city government of Alton in 
supervising either day-labor or contract 
work. If there was a lack of such effici- 
ency then the poor results at Alton 
should not be charged wholty to the day- 
labor system, 





The New Oil Motor Ship 
“Christian X’’ 


A notable event of the past week in 
marine engineering circles was the arri- 
val at the Port of New York of the 
new Hamburg-American oil-engine ship 
“Christian X,” a sister ship to the famous 
“Selandia” and built like her by the firm 
of Burmeister & Wain, of Copenhagen, 
Denmark. After completion the vessel 
was purchased for the Hamburg-Ameri- 
can Line, which invited a number of 
prominent engineers of New York City 
to visit the vessel on her arrival in port. 
The “Christian X” is by far the largest 
vessel equipped with oil engines which 
has ever arrived at the Port of New 
York, or indeed on this side of the Atlan- 
tic. She is 370 ft. in length with 53 ft. 
beam and a displacefnent of about 9800 
tons. She is propelled by twin screws, 
each of them driven by an 8-cylinder 4- 
stroke-cycle Diesel engine. Her visit to 
New York was to fill her fuel tanks with 
oil, she being en route from New Orleans 
to Europe with cargo. It is of int:rest to 
note that while her oil consumption is 
about 10 tons per day, the fuel tanks 
have a capacity of nearly 1000 tons. As 
her speed is 11 to 12 knots, she can, if 
necessary, sail entirely around the world 
without taking on a fresh supply of fuel, 
and is thus able to procure her oil where 
the market conditions are most favorable. 
Lack of space in our present issue com- 
pels us to postpone until next week a 
fuller description and illustrations of the 
vessel. a re 


Autobobile Speed and High- 
way Location 


The current practices in road layout, 
established during the last century, are 
based on the requirements of horse- 
vehicle traffic. Today, with automobile 
traffic, certain of these practices require 
revision. The speed of the motor vehicle 
demands easing the curvature to an ex- 
tent approximating railway practice rather 
than established road practice. 

We have recently noted a new road 
destined to be used largely by motor 
vehicles, in which occurs a succession of 
curves and reverse curves averaging not 
much over 100 ft. radius, and this, too, 
under topographic and land conditions 
which would have made it easy to avoid 
the dangers of sharp curvature. In the 
case noted the sharp curves even occur 
at the foot of a hill, where maximum 
speed is most likely. It is cases of this 
kind that suggest the need of more atten- 
tion to the matter of curvature in roads 
which will carry motor traffic to an ap- 
preciable extent. 

It would be unnecessary to refer to 
the subject here were it not for the fact 
that road construction, and in the case 
of new roads of short length or minor 
character also the location or layout of 
the roads, is largely done on a purely 
practioal basis; that is to say, without 
the codperation of men trained in engi- 
neering principles. The practical man, 
whether road builder or not, has dis- 
tinctly less appreciation of curvature in 
the railway sense than the engineer. Yet 
it is precisely in this sense that curva- 
ture is important on motor-vehicle roads. 

The subject of banking or super- 
elevation must be applied to roads in the 
same way as the subject of curvature, 
i.e., in the railway sense. The automo- 
bile in its progress does not differ ma- 
terially from the railway vehicle in gage, 
speed, or liability to high-speed accident. 
The latter point; indeed, is only too evi- 
dent in the daily accident news. There is 
a further factor in the case of the motor 
vehicle, namely the crown of the road- 
way: the likelihood that the vehicle will 
be on the outer side of the roadway at 
the time it is operating on the shortest 
radius of curvature calls for extra allow- 
ance in proportioning the transverse 
slope of the roadway as a whole. 

It is by no means uncommon to see 
curves in roads which, on any proper 
calculation, would require a transverse 
slope of 2 to 4 ft. in their width, built 
with either no banking whatever or with 
banking so small that the upper half of 
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the road is level or slopes down to the 
outside of the curve. The danger of 
such construction is plain enough. 

These conditions call for the establish- 
ment of more precise rules for roads 
destined to carry automobile traffic than 
now exist. No less necessary is the 
proper dissemination of the information 
given by these rules, in order that they 
may speedily become embodied in em- 
pirical road-building practice. 


Federal Legislation in Aid of 
Road Improvement . 


In response to the agitation for fed- 
eral appropriations in aid of highway 
construction, Congress before adjourn- 
ment tacked on a rider to the Post Office 
appropriation bill, establishing a Con- 
gressional Commission to investigate the 
general subject of federal aid to road 
construction. It also appropriated $500,- 
000 for improving roads used by rural 
free delivery carriers, to be expended 
under the joint direction of the Secretary 
of Agriculture and the Postmaster-Gen- 
eral. This federal appropriation, how- 
ever, is only to be spent in localities 
where the state or the locality in which 
the improvement is made will contribute 
a sum equal to double the contribution 
from the National Treasury. The full 
text of this clause of the act is printed in 
a foot note below.* 

The Commission appointed to investi- 
gate the subject of federal aid to road 
construction in accordance with the act 
is made up as follows: 

From the Senate: 


Hon. Jonathan Bourne, Jr., of Portland, 
Ore. s 

Hon. Boies Penrose, of Philadelphia, 
Penn. 7 
Asle J. Gronna, of Lakota, No. 


Hon. Claude A. Swanson, of Chatham, 
Va 

Hon. Lee S. Overman, of Salisbury, 
N.C. 


* That a joint committee shall be ap- 
»ointed, composed of five members of the 
Sonate to be designated by the chairman 
of the Senate Committee on Post Offices 
and Post Roads, and five Members of the 
House to be designated by the chairman 
of the House Committee on the Post 
Office and Post Roads, to make inquiry 
into the subject of federal aid in the con- 
struction of postroads and report at the 
earliest practicable date, and for this 
purpose they are authorized by subcom- 
mittee or otherwise to sit during the ses- 
sions or recess of Congress, at such times 
and places as they may deem advisable, 
to send for persons and papers, to admin- 
ister oaths, to summons and compel the 
attendance of witnesses, and to employ 
such clerical, expert and stenographic 
assistance as shall be necessary, and to 
pay the necessary expenses of such in- 
quiry there is hereby appropriated out of 
any money in the Treasury not otherwise 
eperoprene the sum of twenty-five thou- 
sand dollars to be paid out upon the audit 
and-order of the chairman or acting chair- 
man of said committee: 

Provided, That there is hereby appro- 
priated the sum of $500,000, out of any 
money in the Treasury not otherwise ap- 
propriated, to be expended by the Secre- 
tary of Agriculture in coéperation with 
the Postmaster General in improving the 
conditions of roads to be selected by them 
over which rural delivery is or may here- 
after be established, such improvement 
to be for the purpose of ascertaining the 
increase in the territory which could be 
served by each carrier as a result of such 
improvement, the possible increase of the 
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From the House: 
Hon. Dorsey W. Shackleford, of Jeffer- 
son City, Mo. 


Hon. Gordon Lee, of Chicamauga, Ga. 


Hon. Daniel J. McGillicuddy, of Lewis- 
ton, Me. 


Hon. Martin D. Madden, of Chicago, Il. 


_, Hon. Robert W. Austin, of Knoxville, 
Tenn. 


If the $500,000 appropriation is divided 
equally between all the-states, it would 
give each state $10,000, or about enough 
to build a mile or less of first-class bitu- 
minous macadam road. Rural free de- 
livery routes, however, are chiefly in the 
farming districts where dirt roads alone 
exist; and an expenditure of $500 to 
$1000 a mile would generally be suffi- 
cient to build a fair sand-clay road or a 
gravel road. If a still more primitive 
grade of road will be accepted as satis- 
factory and the money is to be devoted 
to road dragging, draining and similar 
work, with no attempt to apply a special 
surfacing material to the road, then the 
appropriation might be sufficient to cover 
the rural free delivery roads in a single 
township, used by two or three carriers. 

Of course, the appropriation will be 
multiplied by three, since the locality 
where the road is built must contribute 
two dollars for every one from the Na- 
tional Treasury; but even so it is evident 
that if the law is to be complied with by 
so using the money as to benefit the 
roads enough for the carrier to actually 
travel farther and more regularly and 
thus effect a “saving to the government,” 
then the money must be spent in a very 
limited district. 

It appears that the Secretary of Agri- 
culture and Postmaster-General are to 
constitute a-sort of second commission 
on federal aid of road construction, and 
are to report their conclusions to con- 
gress within a year, with the results ob- 
tained from the half-million-dollar ap- 
propriation. 

The public has doubtless to thank some 
of the conservative and level-headed 


number of deliverv days in each year, the 
amount required in excess of local expen- 
ditures for the roper maintenance of 
such roads, and t relative saving to the 
Government in the operation of the Rural 
Delivery Service, and to the local inhabi- 
tants in the transportation of their prod- 
ucts by reason of such improvement and 
report the results in detail to Congress: 

Provided, That the State or the local 
subdivision thereof in which such im- 
provement is made under this proisvion 
shall furnish double the amount of money 
for the improvement of the road or roads 
so selected. Such improvement shall be 
made under the supervision of the Sec- 
retary of Agriculture. 

That the Secretary of Agriculture and 
the Postmaster General are hereby di- 
rected to report to Congress within one 
year after the ratification of this Act the 
result of their operations under this Act, 
the number of miles of road improved, 
the cost of same, and such other informa- 
tion as they may have acquired in con- 
nection with the operation of this Act, 
together with such recommendations as 
shall seem wise for providing a general 
plan of national aid for the improvement 
of postal roads in coéperation with the 
States and counties, and to bring about 
as near as possible such codédperation 
among the various States as will insure 
uniform and equitable interstate highway 
regulations, and for providing necessary 
funds for carrying out such plans of na- 
tional aid, if it shall be deemed feasible 
to provide the same or any part thereof 
otherwise than by: appropriation from the 
Treasury for that purpose. 
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members of Congress that the wo; 
for federal appropriations for hiv 
construction did not stampede that 
into taking ten times or fifty time. 
much from the treasury as a starter. | 
refer the whole matter to a commis< 
for investigation and report was dou; 
less the wisest way to meet the wide 
spread demand that legislation of son 
sort in aid of good roads should be 
enacted before adjournment of Congress 


The Irondequoit Creek Dis- 
aster on the New York Barve 
Canal and Its Bearing on 
Current Waterway Agita- 
tion 


In our last week’s issue we gave much 
space to a full description of the recent 
bad break on the New York Barge Canai 
near Rochester, N. Y. As we there re- 
corded, a section of the canal which is 
carried across a broad valley on an em- 
bankment some 60 ft. in height suddenly 
began to leak. As the embankment was 
rapidly eroded, the concrete-lined trough 
which constitutes the canal channel was 
undermined, settled and gave way and in 
a few minutes’ time a gap over 500 ft. 
long had been made in the canal and in 
the embankment which supports it. 

This occurrence is of much interest to 
engineers as a notable instance of the 
failure of a piece of engineering work 
which was apparently planned and exe- 
cuted with exceeding care. We do not 
Propose at this time to discuss particu- 
larly the causes of the failure, nor the 
lessons they may contain to the engineer- 
ing constructor. What we now wish to 
do is to point out the object lesson which 
such a disaster ought to furnish to those 
who are engaged in a campaign for in- 
land waterway construction. 

In the discussion of the relative merits 
and relative economy of waterway and 
railway transportation, hardly anything 
has been said, so far as we recall, with 
reference to the relative reliability of the 
two systems of transportation. The Iron- 
dequoit Creek disaster, however, fur- 
nishes an instructive illustration of the 
vulnerability, if we may so term it, of 
any inland canal. 

Those of our readers who studied the 
photographs and drawings of the disaster 
in our last issue can readily see that the 
repair of this huge break is no short jo> 
A more or less defective culvert whic” 
carried Irondequoit Creek under the bank 
must be rebuilt in a substantial manner 
and then the fill must be made over it to 
a height of fully 60 ft. and extending 
for a distance of 600 ft. 

A very puzzling problem indeed is to 
know how this fill may be compacted 
sufficiently so that it will be safe to build 
the canal trough across it when it is com- 
pleted. There will inevitably be some 
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settlement in a fill of such height, even 
if it is made with as much care as an 
earth dam. If settlement occurs in this 
new work where it joins onto the old, 
there will be great danger of a break in 
the canal lining and another leak, with 
renewed disastrous results. 

Every experienced engineer knows that 
there is all the difference in the world 
between building an embankment to 
carry a railway track and building an em- 
tankment to hold water. This is not say- 
ing that safe and substantial canal em- 
bankments cannot be built, but the build- 
ing of them is not a job that can well be 
hurried. If a break 500 ft. long occurs 
in a railway line through a landslide or 
washout or other disaster, it is taken as a 
matter of course that the break will be 
repaired within a few hours, or at most 
a few days, by at least a temporary track 
so that trains can be run across it. But 
no such quick repair is possible in the 
case of a waterway, no matter how great 
the ingenuity or ability of the engineers 
in charge. They are dealing with an en- 
tirely different material and with different 
conditions. 

Let us suppose—and it is not a diffi- 
cult supposition—that the New York 
Barge Canal were now actually com- 
pleted for its whole length and that it 
were carrying something like the volume 
of traffic which its projectors fondly 
hoped it would attract. It may also be 
supposed that in a season of bountiful 
crops like the present the channel would 
be crowded with vessels carrying West- 
ern grain through to tidewater before the 
close of navigation. But now at the be- 
ginning of September, along comes such 
a break as has just happened at Ironde- 
quoit Creek crossing and the canal is put 
out of business, not for a few days but 
for several weeks, or very likely for all 
the rest of the shipping season. It is not 
saying too much to say that a method of 
transportation which is subject to such 
vicissitudes is under a very great handi- 
cap when it attempts to compete for 
business under modern conditions. 

It may be said, perhaps, by the 
Strenuous advocates of waterway con- 
struction that when a canal is once com- 
pleted, if it has been well built by compe- 
tent engineers, it will not be subject to 
such serious breaks as that which has 
just occurred near Rochester. Experi- 
ence, however, does not at all bear out 
this assumption. A canal is just as liable 
to be interrupted by accident as a railway 
line. The accidents are perhaps’ fewer, 
but they are more serious and take lon- 
ger to repair when they do occur. 

What we say, moreover, applies to in- 
land navigation on rivers which have 
been improved by slack watering as well 
as to artificial canals. Floods will come 
and destroy dams which have been sup- 
Posed to be entirely secure and will in- 
jure locks; vessels will come to grief 
and obstruct narrow channels; droughts 
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of unprecedented length will occur and 
cause deficiency of water supply. 

Of course navigation on inland water- 
ways throughout the greater portion of 
the United States is stopped during a 
large part of the year by ice anyway. 
It is our purpose here to point out merely 
that besides this annually recurring ob- 
struction, an inland waterway is far more 
liable to interruption and less reliable in 
rendering necessary public service than 
the railway. 

There is another aspect, in which the 
Irondequoit Creek disaster serves as a 
useful reminder and that is as to the cost 
of maintenance of waterways. It is too 
often assumed by waterway promoters 
that when a waterway, whether it be a 
canal or an improved river, is once com- 
pleted, expenditure upon it is at an end 
and that it will not require the heavy 
annual outlay for maintenance that is 
required on a railway. To engineers it is 
probably unnecessary to say that this is 
a fallacy. If the structures on a canal 
or on a slack-watered river are not 
properly maintained and looked after, 
their failure with attendant destruction is 
practically certain to occyr. It is true 
that there are many items in a railway 
maintenance-of-way account that do not 
occur on a canal, but contrawise, the 
maintenance of a canal invelves a great 
many items which never occur on a rail- 
way. 

Of course it is well understood that the 
State of New York has now advanced 
far toward completion with its barge- 
canal enterprise, and has nothing to do 
but to go ahead and complete it and 
allow experience to determine what traf- 
fic it can obtain and what burdens it will 
place upon the taxpayers of the state in 
the way of maintenance. The promoters 
of other huge inland-waterway schemes, 
however, will do well to wait and see the 
results of New York’s experiment be- 
fore venturing further millions on similar 
schemes. 





The Bursting Pressure of an 
Earth Fill 


The photograph reproduced on the first 
page of this issue of ENGINEERING News, 
showing an accident to a retaining wall 
which occurred a few -weeks ago in St. 
Louis, with the accompanying description 
of the circumstances in connection with 
the failure, seems to teach an instructive 
lesson which may be of value to a good 
many engineers and contractors. Not- 
withstanding all that has been written 
and printed on the subject of earth pres- 
sure, the average man who has to do 
with construction, we fear, does not fully 
appreciate the magnitude of the forces 
which are exerted in this way. 

To a large proportion of the engineer- 
ing profession, doubtless, no warning is 
needed as to the wisdom of making thor- 
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ough provision for the forces exerted by 
confined earth or grain, or said. or coal, 
or other granular material. Our sugges- 
tions here are intended, therefore not 
for those who know, but for ‘nose whu 
do not know, or who if they know do not 
fully realize. 

A great many walls are being built 
nowadays in all parts of the country 
which no engineer of any sort has a hand 
in designing °nd i is frequent to see 
such walls only a foot or two in thick- 
ness expected to withstand the pressure 
of a fairly high bank of earth. To the 
average so called practical man such a 
wall looks all right and he argues in the 
usual way that it is all the wall the 
owner can afford to pay for. Further 
than that he sees a bank of unsupported 
earth standing year after year with 
nearly vertical face and he thinks the 
earth behind the thin wall which he 
builds is going to do the same thing. 

There is another sort of construction 
which is becoming rather popular in 
these days and which has something to 
be said in its favor, and that is the use 
of earth to replace concrete in the in- 
terior filling of structures which rely 
chiefly upon their weight to do their 
work. The retaining wall in St. Louis 
whose failure is recorded in this issue 
was an example of this class of con- 
struction. The origin of this design is 
due, of course, to the facility with which 
concrete and especially reinforced con- 
crete, can be built and made fairly sub- 
stantial in comparatively thin masses. 
There is, of course, a large saving if the 
pier or abutment can be built as a hollow 
shell and its interior filled with earth in- 
stead of making it one solid mass of 
masonry. 

We do not condemn this class of con- 
struction. It has a proper field and a 
very useful one; but we wish to sound 
the warning that where an engineer de- 
termines to adopt a design of this sort 
he should make sure that his supporting 
walls are strong enough to withstand the 
pressure of the confined earth. 

And this gives rise to the interesting 
question what is the pressure of con- 
fined earth, be it clay, sand, gravel or 
what not, used for filling the interior of 
such structures. We do not here pro- 
pose to enter into any long and abstruse 
discussion of the voluminous treatises 
which have been written by engineers on 
formulas for earth pressures. A very 
large part of it is far over the head of 
those engagea in practical work who 
most need to make use of it. It must 
be said of a very large part of it, further, 
that it partakes of the nature of aiming 
at an exact determination of what cannot 
possibly be determined with any more 
than rough approximation. 

We therefore wish to suggest a very 
simple rule for roughly computing earth 
pressure, a rule so simple that any lay- 
man can understand it if he has even a 
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slight knowledge of constructive princi- 
ples. 

We do not mean that this rule should 
take the place of ordinary and usual 
methods used by engineers in proportion- 


, ing retaining-walls, but rather that the 


engineer should keep it in his mind as a 
practical guide in construction, in the 
many cases where no computation is 
made. 

The rule we propose is that the pres- 
sure of earth against a wall or other 
confining structure should be understood 
to be at least as great as the pressure of 
a mass of water of two-thirds the depth. 
In other words, a retaining-wall should 
be at least as strong and as thick at the 
base as if it were a masonry dam of two- 
thirdsthe height. This rule is free from all 
the pitfalls of mathematics and it is a rule 
which may engineer or near-engineer can 
easily understand and remember. 

If the engineer is competent to com- 
pute earth pressure by more accurate 
methods, by all means let him do so. 
Our proposed rule is designed to help the 
man who does not realize what earth 
pressures mean, even when they are re- 
duced to figures. 

It should be particularly noted that we 


Annual Convention of the New 
England Water Works 
Association 


The thirty-first annual convention of 
the New England Water Works Asso- 
ciation was held at Washington, D. C., 
Sept. 18 to 20. About a hundred active 
members were present, and a larger num- 
ber of associate members and guests. A 
half dozen papers were presented at the 
three sessions; most of these related to 
state control of dams and reservoirs, of 
water-power development and of public 
utilities. A notable feature was a volun- 
teer paper. by T. Chalkley Hatton, of Wil- 
mington, Del., in which he made his first 
formal public statement regarding the 
failure of the dam at Austin, Penn., in 
September, 1911. It will be remembered 
that Mr. Hatton was the engineer for 
this dam. 


STATE CONTROL OF DAMS AND RESERVOIRS 


ConnectTicut—Control over the design 
and construction of dams and reservoirs, 
with special reference to actual practice 
in the eastern part of the state, was 
treated by Charles E. Chandler, of Nor- 
wich, Conn. The paper was based on 
the experience of the author as an in- 
dependent engineer and also (beginning 
in 1891) as a member of the Connecti- 
cut State Board of Engineers, having 
supervision of dams and reservoirs. Two 
important sections of the Connecticut 
statute, passed in 1878, are as follows: 


APPROVAL OF DAMS—Before any 
person or corporation shall construct a 
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have said that the wall should be at least 
as thick as it would be if it were a dam 
sustaining the pressure of water two- 
thirds as deep, for there are unquestion- 
ably cases where the material behind a 
retaining wall will exert a heavier pres- 
sure than this. 

Of course in the case of some struc- 
tures it may not be thickness that is de- 
manded, but ample staying to resist the 
bursting pressure. The St. Louis wall, 
for example, would probably have stood 
intact if the cross-walls, which tied the 
front and back walls together, had been 
put in at 10-ft. intervals instead of 20-ft. 
intervals. 

Very likely it may be objected that the 
above rule is altogether too severe and 
would lead to needless expense in struc- 
tures which have to sustain earth pres- 
sure. We do not think this objection will be 
made, however, by any engineer of large 
experience who has given careful study 
to the behavior of structures which have 
resisted earth pressure for a long time. 

It will be remembered that the general 
rule of the elder Trautwine for propor- 
tioning retaining walls was to make the 
base equal to four-tenths of the height. 
A structure of such proportion is a pretty 


dam or reservoir in a locality where life 
or property may be endangered through 
insufficiency thereof, the plans and spec- 
ifications for such dam or reservoir shall 
bet submitted to a member of said board 
of civil engineers, who shall examine the 
ground where the dam or reservoir is 
to be built and the plans and specifica- 
tions therefor; if he approve the same, 
he shall issue a certificate authorizing 
the construction of such dam or reser- 
voir. No such dam or reservoir shall be 
constructed without such approval and 
certificate. 

INSPECTION OF WORK; CERTIFI- 
CATE OF APPROVAL—The engineer 
under whose authority a dam or reser- 
voir is being constructed shall inspect 
the work or cause the same to be in- 
spected at least three times before com- 
pletion; and if he shall be satisfied that 
such dam or reservoir has been built in 
a substantial and safe manner, in accord- 
ance with the plans and specifications 
approved by him, and is strong and se- 
cure, he shall issue a certificate approv- 
ing the same, which certificate shall be 
recorded in the office of the town clerk 
of the town in which such dam or reser- 
voir is located. Ngo such dam or reser- 
voir shall be used until such certificate 
is obtained and recorded. : 


The practice of Mr. Chandler, as a 
state engineer of dams, has been to let 
those who proposed to build small dams 
come to him, choosing between state ap- 
proval or the risk attendant on building 
without approval. When plans were sub- 
mitted, attention was first given to the 
spillway in relation to the tributary drain- 
age area, Fanning’s rule being the gen- 
eral standard, subject to modification to 
suit local conditions. Spillway masonry 
sections were required of such dimensions 
as would “bring the resultant within the 
‘middle third’ of the base, with the water 
at level of top of abutments and with 
no water downstream from the dam.” 
When Mr. Chandler had confidence in the 
owner and builder of the dam and in- 
spectors wefe constantly on the work, 
he made five inspections: one of the 
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good gravity dam with the pond beh 
two-thirds full. It is a fact also 

if one travels about the country 
carefully observes retaining walls 

by good engineers, which have been 
standing for a considerable period 
years, he will find a considerable pro; 
tion of them, even those built with \ 
would generally be considered generous 
dimensions, which have bulged or tipped 
considerably from their original position 
This is particularly true in sections where 
frost has opportunity to get in its work 
behind the wall. 

It will be understood, of course, in this 
discussion that we are speaking of struc- 
tures intended to be permanent. For 
temporary structures, such as walls of 
a contractor’s coffer-dam, for example, 
one is justified in going much closer to 
the margin of safety, so long as reason- 
able care is taken to safeguard human 
lives. Even in such work, however, it is 
a useful thing to bear in mind as one 
looks at the struts sustaining the sheeting 
at the side of a deep ditch or at the walls 
sustaining the fill inside a coffer-dam, 
that the mass of dirt which one sees is 
exerting as much pressure, probably, as 
if it were water two-thirds as deep. 


site, three during construction and one 
after completion. Under less favorable 
conditions he made more frequent visits, 
up to two or three a week in one case. 
The author’s summary of his 23 years’ 
experience as practicing engineer and as 
state supervising engineer, during all of 
which some 25 dams were observed, fol- 
lows: 


When plans, specifications and inspec- 
tion are under the supervision of compe- 
tent engineers in the employ of th 
owner, state control is merely nominal 

When engineers are inexperienced i: 
dam building they generally cheerful] 
modify their plans at the request of th: 
state engineer, but not always. 

When the owner depends on the con- 
tractor for his engineering, as well as 
when an inexperienced engineer is em- 
ployed, the work of the state engin: 
has been very important. 

In the opinion of the writer the law 
has done much good in Connecticut. but 
it is deficient in many respects, amonz 
which are the following: 

(1) There is no provision for a hea 
ing of interested parties. 

(2) There ts no provision for filing 
plans, specifications, so that anyone ca! 
tell how a dam ts to be or has been built 

(3) The state engineer cannot tak: 
the initiative in the case of unsafe dams 
already built. 


PENNSYLVANIA—A paper by Prof. 
Frank P. McKibben, of Lehigh Univer- 
sity, South Bethlehem, Penn., on State 
Control of Dams in Pennsylvania. will 
appear in abstract in a later issue of this 
journal. 

THE FAILURE OF THE DAM AT AUSTIN, 
Penn.—In a volunteer paper, T. Chalkley 
Hatton submitted for record his first for- 











car 
silt 


AKe 


rof. 
ver- 
tate 
will 
this 


TIN, 
kley 


September 26, 1912 


mal statement of the facts regarding the 
construction and the failure of the Austin 
dam, and which, he believed, corrected 
some statements made by his profession- 
al brethren. He frankly stated that the 
two great mistakes he made were in not 
consulting an engineer more experienced 
than himself in dam foundations and in 
not insisting on a heavier cross-section. 
He stoutly maintained that, notwithstand- 
ing all assertion to the contrary, the con- 
crete eomposing the dam was good, and 
he also stated that he had a competent 
supervising engineer on the ground dur- 
ing construction. : 


CERTAIN LEGAL ASPECTS OF WATER- 
PoweR DEVELOPMENT IN MAINE 


A long paper on this subject was read 
by Cyrus C. Babb, Chief Engineer of the 
Maine Water Storage Commission. Leg- 
islation from 1641 on was reviewed in 
detail with eourt decisions bearing on 
the various statutes. 

State supervision of dams in Maine 
was provided for in a limited degree in 
1875 and to a much greater extent in 
1909. Sec. 43 of the Mill Act of 1875 
provided for the annual appointment, by 
the governor, of “a competent and prac- 
tical engineer,” whose duty it shall be, on 
petition from citizens, town or country 
authorities, to inspect any specified dam 
or reservoir, to hear witnesses summoned 
fer the purpose and to report his findings 
to the governor. From 1883 to the pres- 
ent time the state has paid nine bills for 
such examinations, totaling the modest 
sum of $261. 

Section 4 of an act of 1909, creating 
a State Water Storage Commission, pro- 
vides for filing with the Commission 
plans for new dams and reservoirs, but 
the act provides no means for enforcing 
this provision, nor for a state examina- 
tion to determine the sufficiency of the 
design, nor for inspection during con- 
struction. 

The paper was concluded with a copy 
of a bill introduced in the 1911 legisla- 
ture (not becoming a law) which pro- 
vided for the creation of drainage dis- 
tricts, supervision of the construction of 
dams, and control and regulation of 
reservoirs. 

Discussion of the papers by Messrs. 
Chandler, McKibben and Babb took place 
at all three of the sessions, and was par- 
ticipated in by several federal officials, 
among others. M. O. Leighton, chief of 
the hydrographic work of the U. S. 
Geological Survey, said that one of the 
chief objections which he had advocated 
to storage in some of his reports had 
been the menace to life and property that 
would result from the dams required to 
form the reservoirs. He favored state or 
federal control of the design of dams 
and the state licensing of engineers of all 
classes. He also advocated the adoption, 
in the Eastern states, of the legal doc- 
trine of prior appropriation and beneficial 
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use of water which prevails in far West- 
ern states. Riparian rights, which are 
the rule in the Eastern states, prevent 
the fullest possible beneficial use of a 
stream, and in many instances any use 
at all. 

Morris Knowles, of Pittsburgh, said 
that all three papers are manifestations 
of the unrest of the times, and of the cur- 
rent desire for state control of various 
privileges. He referred to a recent pro- 
posal to consolidate the present Conser- 
vation Commission of California with 
several other commissions and give the 
enlarged commission broad powers of 
state control. He also mentioned the re- 
cent organization of the State Conserva- 
tion Association of Pennsylvania, com- 
posed of various individuals and repre- 
sentatives of corporations. 


REASONABLE WATER-WORKS FIRE-PROTEC- 
TION REQUIREMENTS 


A long paper, or a short monograph, 
on this subject was sent by Clarence 
Goldsmith, superintendent of the high- 
pressure system now being built for Bos- 
ton, Mass. The whole subject was re- 
viewed in detail. Pumps sufficient in 
number to supply the maximum demand 
when two of them were out of commis- 
sion were advocated; also two discharge 
mains on direct pumping systems. A 
meter system was advised as the surest 
means of keeping water consumption and 
waste down to a draft which does not un- 
duly increase fire risks. 

Water for fire protection should be 
available, for concentration purposes, up 
to 1500 gal. per minute for outlying resi- 
dential districts, 1000 to 5000 gal. in 
closely built-up and minor mercantile 
districts, and 5000 to 20,000 gal. in 
manufacturing, warehouse and residential 
districts. Gate valves should be suffi- 
ciently near together to make it unneces- 
sary to cut out more than 500 to 800 ft. 
of street mains to repair a break. Fire 
hydrants should be so spaced as to make 
it possible to deliver all needed water 
to a fire from an average hydrant dis- 
tance of not more than 350 ft. Hydrant 
spacing should be ,based on the block 
areas rather than lineal distances be- 
tween hydrants. 

A point in the paper worthy ef special 
note was covered by the two following 
paragraphs, on portable outside hose 
gates for fire hydrants: 

From the operating standpoint the in- 
side independently gated hose outlet 
cannot be considered as giving the best 
results. The leverage furnished by the 
wrench ordinarily used by the fireman 
is far in excess of that required to oper- 
ate a valve of equal size in any other 
service, and so great that the stem can 
be broken or other parts crushed with- 
out any undue exertion on the part of 
the operator. The end to be attained 
may best be accomplished by attaching 
outside hose gates before the hydrant is 


open, and such a procedure will not in- 
troduce an objectionable delay. Such 


gates carried on hose wagons are more 
reliable, as they can be easily inspected 
and taken care of. 

The matter of original expense is also 
a very important item. Assume a city 
with 2000 hydrants and 16 hose or engine 
companies. To equip the 2%-in. outlets 
on all the hydrants would cost over $20.,- 
000, while to supply the 16 companies, 
each with four hose outlet valves, would 
cost about $650, and the cost of mainte- 
nance would be itn about the same pro- 
portion. It is not so practicable to deal 
with the 4%-in. steamer outlets in the 
same way, because the portable valve 
is much heavier, so where it is desirable 
to connect a steamer to a hydrant which 
may. already be delivering to a hose line. 
or where there are two steamer connec- 
tions on a hydrant, it proves more con- 
venient to equip these outlets with in- 


side gates. 


Finally, the author called attention to 
a fact too commonly overlooked or never 
grasped: namely, that adequate fire pro- 
tection increases the cost of a water- 
works system by from 50 to 100% over 
what would be required to provide water 
supply for domestic and business pur- 
poses only. 

In discussing this paper, W. C. Haw- 
ley, of Wilkinsburg, Penn., called par- 
ticular attention to the point last men- 
tioned, and urged that the cost of fire 
protection, under public as well as under 
private ownership, should be met by a 
direct tax, so that the people would real- 
ize what they are getting in the way 
of adequate fire protection and what it 
costs. 

“The Organization and Administration 
of. a Supply Bureau” was the subject of 
a paper by E. C. Church, head of the 
supply bureau of the Department of 
Water Supply, Gas and Electricity, New 
York City.* 

Supplies for all five boroughs are 
bought by this bureau’ which is organized 
into divisions of purchase, inspection and 
stores. Storehouses have been provided 
for each borough. Supplies have been 
standardized and all possible publicity is 
given to contract lettings. Recently 800 
personal letters were sent out calling at- 
tention to the prospective opening of bids 
for miscellaneous supplies. As a result, 
55% more bids were received than at any 
previous letting. 

The last paper on the program was, 
“State Regulation of Public Utilities,” by 
Morris Knowles, of Pittsburgh. This will 
be abstracted in another issue. F. Her- 
bert Snow, Chief Engineer, Pennsylvania 
Department of Health, Harrisburg, in 
the discussion, stated that privately 
owned water plants in Pennsylvania are 
better than publicly owned works, the 
former being under state control. When 
cities buy out the companies this state 
control ceases, although it ought to be 
continued. 





*A paper by Mr. Church before the re- 
cent meeting of the American Water 
Works Association dealt with “the Phil- 
osophy of Purchasing Supplies,” and was 
printed in our issue of June 13, 1912. 
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Annual Meeting of the Amer- 
ican Public Health 
Association 


The fortieth annual meeting of the 
American Public Health Association, held 
at Washington, D. C., Sept. 18 to 20, 
showed that much needed new life has 
recently been infused into the organiza- 
tion. Added stimulus was given to the 
attendance and to the proceedings this 
year by the fact that the meeting imme- 


diately preceded the International Con- 


gress of Hygiene and Demography, also 
held in Washington. Between these two 
great gatherings come the Annual Con- 
ference of State and Provincial Boards 
of Health. Coincident with the Public 
Health meeting was the annual conven- 
tion of the New England Water Works 
Association. 

A wide range of subjects was intluded 
in the 133 papers on the program of the 
American Public Health Association. 
These papers were presented, in part, be- 
fore the whole Association in General 
Sessions, during which the various ses- 
sions had no meetings, and in part they 
were distributed between the five sec- 
tions: Laboratory, Vital Statistics, Mu- 
nicipal Health Officers, Sanitary Engi- 
neering and Sociological. The Sanitary 
Engineering Section appeared on the pro- 
gram for the first time, having been or- 
ganized a year ago. It had a long list 
of papers, including symposia on sani- 
tary engineers in relation to public-health 
work, refuse disposal and water pollution. 
The section now has about a hundred 
members, including those elected at 
Washington. 

The following notes on the meeting re- 
late principally to the proceedings of the 
Sanitary Engineering Section, but have 
been grouped by main topics, regardless 
of sectional or chronological order. 


WATER POLLUTION AND VARIOUS PHASES 
OF SEWAGE DISPOSAL 


A single paper on stream pollution was 
read before the first of the General Ses- 
sions and 13 papers dealing with various 
phases of stream pollution, were on the 
program of the Sanitary Engineering 
Section. Several papers on sewage dis- 
posal were also read before the Sanitary 
Section and one before the General Ses- 
sion. ‘ 

PENNSYLVANIA—The paper on stream 
pollution before the General Session told 
“What State Control Over Streams has 
done in Pennsylvania in Seven Years” 
and was presented by Dr. Samuel G. 
Dixon, Commissioner, Department of 
Health of Pennsylvania. Acting under 
legislative powers granted in 1905, anti- 
pollution policies have been worked out 
to suit the different drainage areas of the 
state, and many municipal and private 
corporations and individuals have been 
compelled to adopt complete plans for 
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sewerage and sewage disposal, to be car- 
ried out from time to time, as needed, 
until completed. A total of 628 sewer- 
age and sewage-disposal permits and de- 
crees have been issued; 419,000 prem- 
ises have been inspected and over 30,000 
cases of water pollution have been 
abated. Up to July 1, 1912, sewage- 
treatment plants to the number of 52 
had been installed in Pennsylvania, in- 
cluding municipal, institutional and pri- 
vate plants, 

The policy of the department is to re- 
quire that all sewage be treated ulti- 
mately, the exact time to depend upon 
the conditions pertaining to each case. 
On upland streams, used for water-sup- 
plies, a high degree of purification is re- 
quired. On small streams, complete ni- 
trification of all organic matter is de- 
manded. This costs from $30,000 to 
$60,000 per 1,000,000 gal. of work ca- 
pacity. In response to questions, Doctor 
Dixon stated that purification is (or will 
be) required even where the effluent is 
not discharged into streams used for pub- 
lic water-supplies, because cows wade in 
such streams, and by them infection may 
be carried to towns. 


Great attention is also being given to 


water purification in Pennsylvania. Of 
81 water-purification plants now in use, 
66 are mechanical filters, 11 slow sand 
and 4 provide less effective treatment. 
The water-supply of over 3,000,000 people 
is now purified: 51% by slow sand fil- 
ters, 46% by mechanical filters and 4% 
by other means. 

Since the organization of the present 
department of health there has been a 
6097 reduction in typhoid fever for the 
whole of Pennsylvania. Some [much ?— 
Epb.] of this has been due to causes not 
connected with the campaign against pol- 
luted water-supplies carried on by the 
State Department of Health. 

THE WATER-POLLUTION PROoBLEM—The 
symposium on water pollution, already 
mentioned, was briefly introduced by Paul 
Hansen, of Urbana, Ill. Mr. Hansen re- 
marked that herétofore engineers had 
formulated conclusions regarding water 
pollution only in connection with indi- 
vidual cases, probably because of the 
fact that each stream is largely a law 
unto itself. He thought it now proper 
to agree on general principles. 

F. L. Olmsted, of Brookline, Mass., 
sent a paper dealing with “Storm-Water 
Discharge and Park Functions,” in which 
he discussed various phases of preserving 
and enhancing the natural attractions of 
streams which flow through or by towns. 
The land adjacent to such streams is 
often of far more value for public than 
for private uses. 

Prof. Earle B. Phelps, of New York 
and Boston, submitted an illuminating 
paper on “The Chemical Measure of 
Stream Pollution and Specifications for 
Sewage Effluents.” The basis of meas- 
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urements should be governed by the 
acter of the nuisance or danger 
averted. If bacteria are the object o: 
tack, then since pathogenic germs d, 
multiply in polluted water, samplc 
quantitative determinations should 
chosen so as to reflect the maximu: 
duction in total bacteria. 

The German determinations of s¢:;\e- 
able matter removed have much to com 
mend them when the efficiency of setiling 
tanks is to be judged. 

It is not the quantity of organic mat. 
ter but its demand for oxygen which 
gages its effect on a stream. Nor does 
the degree of purification effected signify 
without knowing the volume of effluent to 
be discharged. Look first to the stream 
rather than to the effluent when fixing a 
standard. Ascertain its available oxygen 
and its capacity for the recreation of oxy- 
gen. Then determine the total volume of 
oxygen required by the sewage of all the 
towns tributary to a given stream and 
apportion the available oxygen according- 
ly. The rights of each community should 
be established by the state. 

Prof. H. N. Parker, of Urbana, Ill., 
sent a paper on “Pathological Dangers 
to Domestic Animals from Contaminated 
Streams.” His conclusions were that the 
subject had not been thoroughly inves- 
tigated and might well be taken up by 
State experiment stations. The indica- 
tions are that anthrax, parasitism and 
metallic poisoning are spread among 
animals by stream polution and that cows 
spread typhoid among men by wading .in 
sewage-poiluted water. 

“The Sludge Problem” was discussed 
in a paper sent by Langdon Pearse, of 
the Sanitary District of Chicago. Sludge 
depesits at a given point may be pre- 
vented by dredging, which is temporary; 
by by-passing, which is not always feas- 
ible; and by the removal of suspended 
matter. Screening will remove the 
coarser and sedimentation practically all 
of the suspended matter from sewage. 

Charles Saville, of New York City, sent 
a paper on “Practical and Just Legisla- 
tion Governing Stream Contamination.” 
Classification of streams by uses was 
suggested. Laws prescribing the exact 
degree of cleanness to be maintained are 
not desirable. Boards of stream control 
were advised. These may or may not 
have the power to construct works. Ref- 
erence was made to the Emscher District 
in Germany, which has regulated many 
miles of stream channel and built more 
than 30 disposal works. 

“A Study of the Waters of Lake Mich- 
igan,” by Dr. M. P. Rovenel and E. J. 
Tuely, of Madison, Wis., has led them 
to conclude that the water of that lake !s 
nearly always polluted, even to a distance 
of seven miles from shore, and sometimes 
badly polluted. To insure safety. water 
would have te be taken from 10 te 12 
miles out, which would be impract'cable. 
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Treatment with hypochlorites is neces- 
sary. The lakes should not be used as 
cesspools. 

\ volunteer paper entitled “Permissible 
Limits of Sewage Pollution,” but dealing 
specifically with the waters surrounding 
New York City, was sent by George A. 
Soper, of New York City. It summarized 
answers made by eight experts to a series 
of questions regarding the pollution of 
New York Harbor. The questions were 
drawn by the Metropolitan Sewerage 
Commission of New York, of which Mr. 
Soper is president. The eight experts 
represented the professions of engineer- 
ing, chemistry, biology and _ sanitary 
science; one or more were foreigners. 
Their names were not reported. All be- 
lieved that something should be done to 
prevent the pollution of New York Har- 
bor, but there was considerable difference 
of opinion as to the standards which 
should be established. The conclusions 
drawn by the Commission itself as to 
the degree of cleanliness that should be 
maintained in New York Harbor may be 
summarized as follows: 

(1) No visible solid matter of sewage 
origin. 

(2) No marked discoloration, turbidity 
or oily sleek, and no odor or deposits, 
except, perhaps, immediately at outfalls. 

(3) No deposits materially injurious 
to navigation. 

(4) Except close to sewer outfalls, dis- 
solved oxygen not to fall below 3 c.c. per 
liter of water, or about 60%. Enough 
oxygen near outfalls to prevent nuisance 
from odors. 

(5). The necessary safe standard for 
protection to bathers and to consumers of 
shellfish (i.e., bacterial drinking-water 
standard) is impracticable north of the 
Narrows and in Arthur Kill and else- 
where within a mile of a sewer outfall. 

SEWAGE TREATMENT vs. SEWAGE PuRI- 
FICATION—George C. Whipple, of New 
York City, read a paper with this title 
before the General Session. The burden 
of the paper, and a weighty one, was that 
for the most part “sewage purification” 
does not purify; that the public is misled 
by the term into a feeling of security 
which is false; that as a rule it is neces- 
sary to do no more than treat sewage to 
a greater or less degree, depending upon 
local conditions; and, most important of 
all, sewage treatment is rarely a mater- 
ial protection to public health, and that 
when the public health is involved water 
Purification rather than sewage purifica- 
tion should be the chief reliance. 

Discussion—(The discussion here re- 
Ported was before the Sanitary Engineer- 
ing Section). F. H. Snow, of Harris- 
burg, Penn., disagreed with Mr. Whip- 
Ple’s assertion that there is little relation 
hetween sewage purification and health. 
There have been many instances in Penn- 
sylvania where a breakdown of water- 
Purification works has caused many 
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deaths. A double barrier should be pro- 
vided. 

J. L. Ludlow thought that stress 
enough had not been laid upon the differ- 
ence between streams used and these not 
used for public water-supplies, and that 
streams must serve for waste disposal 
and for pressure as well as for water- 
supply. Moreover, if North Carolina 
towns and villages were called upon to 
treat their sewage, as well as provide 
sewerage systems, neither would be done 
and sewage wastes would not be removed 
from the homes of the people. Dr. John 
A. Amyott, of Toronto, Ont. (represent- 
ing the medical viewpoint), said that sew- 
age treatment is not prohibitive in cost; 
it is Sewers that are costly. A small 
town can purify its sewage for a few 
thousand dollars. 

H. P. Eddy, of Boston, Mass., said that 
engineers must make a dollar go the 
farthest possible way in conserving hu- 
man life. He doubted whether dollars 
count most when used for sewage puri- 
fication. He would hesitate to mention 
a single sewage-purification plant that 
really purifies. He could not agree with 
Doctor Amyott that sewage-purification 
works are not costly. 

T. Chalkley Hatton, of Wilmington, 
Del., told how the city named got a dose 
of typhoid fever as a result of an out- 
break at Coatesville, Penn., some months 
ago, notwithstanding the filtration of the 
Wilmington water-supply and notification 
by the Pennsylvania authorities of the 
Coatesville epidemic. The Wilmington 
filters were temporarily deranged at the 
time and when hypochlorite was used 
some error was made, at first, in its intro- 
duction. The hypochlorite was finally 
effective. 

Professor Phelps, while agreeing that 
money counts for more when spent in 
water purification, because the barrier is 
nearer to the consumer, was inclined to 
agree with Mr. Snow that two barriers 
are needed. Lawrence, Mass., had a ty- 
phoid outbreak one winter when its water 
filter broke down. Mr. Whipple here 
explained that he believed reliance should 
be placed on water purification first and 
on sewage purification next. We need to 
learn what degree of pollution renders a 
water unsafe to apply to a water filter. 
Money goes further in water than in sew- 
age purification. Rudolph Hering, of 
New York City, indorsed Mr. Whipple’s 
stand. An engineer cannot get away 
from costs. 

SKILLED SUPERVISION OF SEWAGE-Dis- 
POsAL WorKs—At a subsequent session 
of the Sanitary Engineering Section, F. 
H. Snow read a paper on this subject, 
which we expect to abstract in a later is- 
sue. He again spoke of the necessity 
of two barriers between typhoid-infected 
discharges into water and the water con- 
sumer, urged that the art of water purifi- 
cation is not keeping pace with increas- 
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ing water pollution in some parts of the 
country and that we have few experts 
competent to pass on the real dangers 
from polluted water. Local, state and 
national supervision of sewage-purifica- 
tion plants are all necessary. 

In discussing this paper, Paul Hansen, 
of Urbana, Ill., stated that when, in 1907, 
the Ohio State Board of Health began 
the study of the 35 sewage-treatment 
plants in that state, it found not one of 
them properly operated. During the in- 
spection period the operation improved, 
but subsequently it fell off until it is 
now likely that it has gone back. Recent 
inspection of a half dozen Illinois plants 
found not one properly operated. All 
this emphasizes the need of state super- 
vision, which is equally reeded for water- 
purification plants. Skilled local super- 
vision is also necessary. The employ- 
ment of consulting supervising engineers 
for periodic inspection was suggested. 

The discussion on Mr. Snow’s paper, 
and on sewage vs. water purification 
closed with some significant remarks by 
Mr. Eddy, who first said that a most vital 
point had not yet been mentioned. The 
water-works operator is directly responsi- 
ble to the sufferers from poor manage- 
ment of a water-purification plant. This 
is not true of a sewage-purification plant, 
the poor operation of which affects the 
people of some other community. For 
many years to come it will be imprac- 
ticable to hold sewage-purification works 
to the same efficiency as water-purifica- 
tion works. It therefore becomes neces- 
sary to depend upon the police power of 
the state, but the courts afford a slow and 
unsatisfactory protection. Sewage puri- 
fication is intricate. The system chosen 
should be as nearly fool proof as pos- 
sible. Nearest to this comes the old 
process of sand filtration. 


THE CONTROL OF TYPHOID IN CITY AND 
COUNTRY 


A series of papers on the prevention of 
typhoid fever was opened by Dr. L. L. 
Lumsden, of Washington, D. C. With all 
our reduction in typhoid of late the 
United States still has a death rate from 
this disease from two to seven times as 
great as that of various European coun- 
tries. We ought to go in sackcloth and 
ashes until our typhoid rate is reduced 
to at least five per 100,000 population. 
The rate in some foreign cities is down 
to two and even one. What can be done 
elsewhere can be done here since the 
disease is spread by the same bacillus in 
every part of the world. The two great 
means to this desired end are sewerage 
systems for cities and towns and sanitary 
privies for the country. The people must 
be convinced that the investment will 
pay. 

In the course of a paper on “Rural 
Typhoid in Manitoba,” Dr. R. M. Simp- 
son, of Winnipeg, suggested that the 
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cities and towns may have to go out and 
build concrete privy vaults in the sur- 
rounding rural districts. 

The marked reduction of very high ty- 
phoid fever in North Yakima, Wash., and 
the surrounding country during the past 
two years was described by Dr. Thomas 
Telrau, of North Yakima. The sewage of 
the town was discharged into the river 
three miles above the intake of two 
large irrigation canals used to water a 
closely settled agricultural community. It 
appears that many open privies in the 
town contributed, through flies, to a heavy 
typhoid rate and that the sewage of the 
town carried the typhoid to the country, 
from which it came back via milk, cream, 
and butter. A full-time health officer for 
the town and country, a number of san- 
itary inspectors and a visiting nurse, the 
introduction of sanitary privies and other 
sanitary advances have been followed by 
no typhoid deaths in the town during a 
period of fifteen months, while those in 
the country outside were reduced from 
64 to 8 per year. 

Dr. Wm. C. Hanson, of Boston, made a 
plea for a more widespread interest in the 
control of typhoid and told of organized 
efforts for the reduction of typhoid in 
Massachusetts now being made by the 
State Board of Health and its staff of 
district medical inspectors. Studies of 
records are being extended over large 
districts and considerable periods of time. 
Dr. Chas. F. Bolduan, of New York City, 
stated that typhoid in the cities of the 
United States cannot be brought down to 
foreign levels without reforms in public- 
health administration, especially in rural 
districts. Probably 25% of the typhoid of 
New York City is due to out-of-town in- 
fection. Rural health administration 
should be organized in larger units, with 
trained full-time men in charge, and with 
state supervision. Salaries of $3000 a 
year should be paid these men at the be- 
ginning, besides expenses. The state 
might have to pay half of the rural salary 
bill. 


GARBAGE AND REFUSE COLLECTION AND 
DISPOSAL 


Before the Municipal Health Officers’ 
Section Dr. P. M. Hall, of Minneapolis, 
and Dr. Terry, of Jacksonville, Fla., 
treated garbage disposal as an important 
public-health matter. Dr. Hall went as 
far as to say that it is still a debatable 
question whether decaying vegetable mat- 
ter does not afford a breeding place for 
pathogenic germs. Dr. Terry believed 
that boards of health should collect and 
dispose of garbage. Where this is the 
rule incinerating plants are generally 
found. M. N. Baker, of Montclair, N. J., 
believed garbage collection and disposal 
have little relation to the public health 
and can be handled more efficiently and 
economically by the public works than 
by the health department. Dr. E. C. 
Levy, of Richmond, Va., had changed his 


ENGINEERING NEWS 


mind and now believes that there is a 
very intimate connection between refuse 
disposal and filth, particularly night soil. 

Ten “five-minute papers” on city 
refuse collection and disposal were on 
the program of the Sanitary Engineering 
Section. Rudolph Hering led off with 
remarks on the need for more accurate 
refuse data, including quantitative and 
qualitative analyses and cost figures. S. 
A. Greeley, of Winnetka, IIl., dealt with 
the need for accepted definitions of the 
various classes of refuse and for stand- 
ard forms of refuse statistics. JohnH. 
Gregory, of New York, sent a paper on 
refuse collection, in which he mentioned 
a 9-cu.ft. wagon, with movable parti- 
tion, now being tried in New York for the 
joint but separated collection of garbage 
and ashes. ‘ 

Geo. S. Smith, of New Orleans, de- 
scribed a system of refuse disposal by 


dumping on and filling in low marshy 


ground. The refuse is shipped by rail at 
night from five city stations, unloaded 
from the railway cars to smaller cars 
which run on portable tracks. A. M. 
Compton, of Davenport, Iowa, told of 
burying garbage on the bank of the Miss- 
issippi, after the federal government had 
forbidden dumping in the river. The 
garbage is dumped over the edge of the 
sloping bank and immediately covered 
with six to ten inches of dirt. In 1911 
the use of a mattress of chicken wire to 
prevent the washing away of the refuse 
by high water was begun. Latterly, a re- 
taining wall has been built and land is 
being reclaimed within 600 ft. of the busi- 
ness district of the city. 

“Garbage Piggeries” at Grand Rapids, 
Mich., were described by A. W. Brown, 
manager of the pig farm near that city. 
A contractor takes garbage by railway 
cars from the city to a hundred-acre 
farm, some 20 acres of which are used to 
care for 6000 hogs. From this establish- 
ment foundation stock has been sup- 
plied for a number of other garbage pig- 
geries. The pigs are immunized against 
hog cholera when young. 

I. S. Osborne, of Cleveland, Ohio, and 
J. T. Featherstone, of West New Brighton, 
New York City, dealt with reduction and 
incineration respectively. Finally, W. F. 
Morse, of New York City, told an inter- 
esting story of the work done by a Boston 
benevolent society devoted to small ani- 
mals. Such of these as have to be made 
way with are electrocuted for a fraction 
of a cent each, then burned in a small 
furnace which makes use of gas for fuel. 


STREET CLEANING IN RELATION TO 
HEALTH 


In the course of a paper on this gen- 
eral subject, Samuel Whinery, of New 
York City, said that, broadly speaking, it 
is not until street dirt becomes street 
dust that it is a:menace to health. From 
this viewpoint, efforts should be concen- 
trated on dust prevention. The ideal 
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method to effect this end is the ps 
system combined with the rubber sq 
gee or with flushing. 


THE RELATION OF THE SANITARY F> 
NEER TO PUBLIC HEALTH Servic 


Two papers on this topic were read bo. 
fore the Sanitary Engineering Section. 
and were submitted to “three-minute” 
discussion by a dozen named persons and 
a number of volunteers. C. H. Wells. of 
Montclair, N. J., submitted “A Plea for 
a More General Recognition of the Quali- 
fications of the Sanitary Engineer for Ad- 
ministrative Public-Health Work.” Rapid 
changes in the conception of public- 
health work have demanded of the health 
officer an increasing range of knowledge 
and activity in sanitary engineering lines, 
and more and more executive ability. 
The training of the sanitary engineer 
goes farther than does that of the physi- 
cian in fitting him for the administration 
of public-health work, and as no one man 
can be qualified in all branches of this 
work, but must rely at some points upon 
the services of experts in other lines. The 
sanitary engineer, if he has executive 
ability, is in many respects the ideal man 
for a health officer. This is not urged to 
displace the medical man, but solely to 
give the sanitary engineer a fair chance 
in a field for which he is qualified but 
from which custom and misconceptions 
have generally excluded him. 

In a paper named “Public Health Ser- 
vice not a Medical Monopoly,” Morris 
Knowles, of Pittsburgh, Penn., showed 
that while a number of states, beginning 
with Massachusetts, had placed no re- 
strictions on the professional qualifica- 
tions of members of state boards of 
health, yet most of the states of the 
Union require that at least a majority 
shall be physicians. Progress in the 
knowledge and practice of public-health 
matters have relegated the physician to 
a relatively minor place in this field; or 
at least have placed by his side the engi- 
neer, the chemist, the bacteriologist, the 
demographer, and the sociologist. The 
universities of this and foreign lands 
now offer courses of training far better 
designed than are the medical courses to 
fit men to be public-health officers, but 
the statute books of most of our states 
still exclude from health work these men 
trained in the better schools and insist on 
the choice of the men of less adequate 
training. 

The Massachusetts Sanitary Commis- 
sion sixty years ago, recommended the 
creation of a state board of health com- 
posed of two physicians, one lawyer, one 
chemist, one natural philosopher, one 
civil engineer and two persons otherwise 
qualified. The report of this commission 
showed a wonderfully broad conception 
of the nature of public-health work and 
of the kind of men needed to direct '. 
The same may be said of British writings 
on the subject dating sixty years back. 
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Among all the states, Alabama has the 
ost ill-suited method of choosing the 
ersonnel of its health administrators. 
-yer since 1871 its state board of health 
has been composed of the entire member- 
ship of the State Medical Association, 
which now numbers 1800. The same 
general plan is followed in some of the 
other Southern states. 

In the discussion of this paper, Dr. W, 
S. Rankin said that the best health officer 
is the man who reduces or holds down 
the death rates, regardless of where he 
graduates. H. P. Eddy, of Worcester, 
states that one of the best health officers 
he knew was, many years before, a ma- 
chinist, and a good machinist. M. N. 
Baker said that his eighteen years’ ex- 
perience with an engineer as health offi- 
cer of Montclair, N. J., had been emi- 
nently satisfactory. 


; 


— 


OTHER TOPICS AND PAPERS 


It is, of course, impracticable even to 
name all the topics and 130 papers on 
the program. Vital statistics were con- 
sidered from all angles. There were a 
few. sociological papers, one or more on 
industrial hygiene, many on laboratory 
work, and a large number on general 
health subjects. 


| a 


MEMBERS OF THE INTERNATIONAL CONGRESS FOR TESTING MATERIALS AT 


In the course of an interesting paper 
on “The Value of Human Life,” Dr. 
Charles V. Chapin, of Providence, R. I., 
the speaker, asked if there is not a gen- 
eral feeling among taxpayers that the 
loss of a human life now and then is not 
a very serious matter when it is so easy 
to find a new worker? The subject 
ought not tu rest wholly on an economic 
basis. 

A paper on “The Need of Health-Pro- 
tective Surveys and Programs” was read 
before one of the General Sessions by 
M. N. Baker. Survéys are needed in 
order to map out a program which will 
cover the whole field, instead of over- 
lapping or leaving bare spots, and which 
will insure right proportions for the dif- 
ferent classes of work, a proper sequence 
of time and such a distribution of funds 
as will result in the greatest returns for 
every dollar,spent. It is particularly de- 
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Sirable that the national, state and local 
fields of health-protective work be de- 
limited. A closely related paper by the 
same author, before the Health Officers’ 
Section, dealt with the need for a syste- 
matic functional classification of health- 
board expenditures. A classification into 
direct and indirect health-protective work 
was suggested, with the whole range of 
municipal cleansing expenditures classi- 
fied as indirect. 

Prof. F. H. Bass, of Minneapolis, 
Minn., described some promising experi- 
ments on school-room ventilation, made 
in one of the city schools with an appro- 
priation granted by the University of 
Minnesota. Working on the assumption 
that ventilation is a matter of physiology 
rather than of pathology, and that it is 
not necessary to supply one hundred 
times as much air as is breathed per 
capita, a system was devised which de- 
livered washed and humidified air to each 
pupil at the desk-top level and removed 
the foul air from openings in the ceiling. 
The air was delivered at the rate of 8 
cu.ft. per min. per pupil, through an 
opening in the tops of the desks. The 
results appeared to be gaod. With hol- 
low-legged desks to serve as air uptakes, 
the installation cost of this system of 


ventilation would probably not be more 
than that of the ordinary system. The 
measured velocity of the air at the face 
of the pupils was about 1% ft. per sec. 
[5400 ft. per hr. for comparison with 
wind velocities]. 

Stephen De M. Gage, of Lawrence, 
Mass., read a paper on artificial humidi- 
fication of the air of textile mills. The 
process reduces the bacterial content of 
the mill air, provided that polluted water 
is not used. 


BUSINESS MATTERS 


The engineers connected with the Asso- 
ciation were particularly pleased by the 
election of Rudolph Hering as president 
of the Association for the ensuing year. 
Prof. Selskar M. Gunn, of the Massachu- 
setts Institute of Technology, Boston, 
Mass., was reélected as secretary. 

For chairman of the Sanitary Engineer- 
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ing Section, J. L. Ludlow, of Winston- 
Salem, N. C., was elected to succeed Mr. 
Hering. Herbert D. Pease, of New York 
City, was reélected as secretary and Prof. 
Geo. C. Whipple, of New York and Cam- 
bridge, Mass., was reélected as recorder. 
Six technical committees were created in 
this section, corresponding with the six 
objects which the section was established 
to promote. The committees and their 
chairmen are as follows: Air, Prof. W. 
T. Sedgwick, Boston; Water, Geo. W. 
Fuller, New York; Sewage Collection and 
Disposal, Geo. S. Webster, Philadelphia; 
Refuse Collection and Disposal, S. A. 
Greeley, Winnetka, Ill.; River Cleaning, 
Geo. C. Whipple, New York and Cam- 
bridge; Street Cleaning, Samuel Whin- 
ery, New York City. 

Colorado Springs, Colo., was decided 
on as the meeting place in 1913. 


The International Association 
for Testing Materials in 
Washington 


The accompanying cut is reproduced 
from a photograph taken of the members 
of the International Congress for Testing 
Materials assembled at the U. S. Bureau 





THE U. S. BurREAU OF STANDARDS, SEPT. 10 
(Photo by Washington Photo Co.) . 


of Standards in Washington. The mem- 
bers of the Congress spent two days in 
Washington. A reception and garden 
party were given at the White House in 
their honor, at which Secretary Nagel, of 
the Department of Commerce and Labor, 
received the delegates in the absence of 
President Taft. 


Grade reduction on the Western Pacific 
Ry. includes the construction of a 16- 
mile cutoff to eliminate about 4% miles 
of 3% grade against westbound traffic. 
This will in effect form a double-track 
line, since the present line with the 
heavy grade will continue to be used for 
eastbound traffic, while the new line 
(with maximum grade of 1%) will be for 
westbound traffic. This cutoff is known 
as Arnold’s loop, and is at Silver Zone 
Pass, about 145 miles west of Salt Lake 
City. The work is under the direction 
of T. J. Wyche, Chief Engineér, and is 
esiimated to cost $570,000 
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Notes from Engineering 
Schools 


Rice INsTiTUTE—The first academic 
year of this institution for collegiate in- 
struction in arts and sciences opened 
Sept. 23. The formal celebration of the 
event will occur at Galveston, Tex., Oct. 
10, 11 and 12. The program includes 
various entertainments and a series of 
lectures by a number of well known 
scholars from abroad. 

This institution was founded by funds 
of the late W. M. Rice, $10,000,000 being 
made available. The sum has been equally 
divided into equipment and endowment 
funds. Edgar D. Lovett, professor of 
mathematics in Princeton University, was 
chosen president in 1908. A tract of 300 
acres was secured about three miles from 
the center of Houston and Cram, Good- 
hue & Ferguson, of Boston, were selected 
as architects. An administration build- 
ing, mechanical laboratory, power house 
and residential hall for men have been 
erected. Other buildings are being de- 
signed. 

CoLuMBIA UNIVERSITY — The Depart- 
ment of Extension Teaching will offer the 
following three courses in civil engineer- 
ing subjects during the coming academic 
year: 

(1) Plane surveying; Wednesday even- 
ings, 7:30 to 9:10; covering the princi- 
ples, use and adjustments of the com- 
pass, transit and level, and computations, 
methods, etc., for land, topographic and 
construction surveys. 

(2) Railroad surveying; Monday even- 
ings at the same hour; including lecture 
and problem work in simple, compound 
and transition curves, frogs and switches 
and earthwork and estimates. 

(3) Practical course in reinforced con- 
crete; Thursday evenings; taking up the 
proper proportioning of concrete, the 
theory of reinforced concrete, and 
numerous problems and designs. 

The above- courses consist of 32 weekly 
periods and will open Sept. 26, continu- 
ing until May 22. Particulars may be 
secured from the Secretary of Columbia 
University, New York City. 

UNIVERSITY OF PENNSYLVANIA—What 
has been known as the “College” has 
been divided into three distinct schools. 
There is now, first, the “College,” which 
will be a department of arts and sciences, 
administering also the summer-school 
and teachers’ courses. Secondly, there is 
the Towne Scientific School, giving the 
courses in architecture, chemistry, and in 
chemical, civil, electrical, and mechanical 
engineering. The third division is the 
Wharton School of Finance and Com- 
merce. This school has existed in the 
past, but only as a department. 

The administration of the old “College” 
has been vested for years in one dean 
and an academic council, consisting of 
heads of departments and full professors. 
By the change, three faculties have been 
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created containing men of professorial 
rank who have had in the past no seat 
in the academic council, who have not 
been members of committees and have 
had little to do beyond classroom work. 
Arthur H. Quinn has been made dean 
of the “College,” John Frazer dean of 
the Towne School, and Roswell C. Mc- 
Crea dean of the Wharton School. 


The Grounding of the Battleships 
“Louisiana” and “Nebraska” recently, off 
the Rhode Island coast, has resulted in 
the detailing of two parties to make re- 
surveys of the dangerous sections of the 
coast. According to a press dispatch 
from Newport, one party is now working 
along the west passage of Narragansett 
Bay, where the “Louisiana” struck an 
uncharted shoal, and the other party is 
working off Block Island, where an un- 
charted rock was struck by the “Ne- 
braska” during the summer maneuvers. 


An Exhibition of Mine Rescue Work 
was given by rescue teams from mines 
all over the country, at the National 
Mine Rescue and First-Aid Conference, 
held at the Bureau of Mines experiment 
station in Pittsburgh, Penn., on Sept. 
23-26. The conference of last year is 
thought to have been partly responsible 
for a decrease in the number of deaths 
from accidents in 1911, and it is hoped 
that these demonstrations of practical 
and approved rescue methods will be of 


still further aid. (A more detailed ac= 


count of this conference is given under 
“Engineering Societies.’’) 


Repair of the Irondequoit Break in the 
New York State Barge Canal is being 
done in a temporary way, to reéstablish 
eanal navigation (for the small boats of 
the old Erie Canal) as rapidly as pos- 
sible. The concrete trough of the new 
canal section has been closed off at each 
side of the break by a concrete dam, 
with an opening along the south side 
wide enough to take a wooden flume just 
capable of passing Erie Canal boats. 
This flume, built for 7-ft. depth of water, 
rests on low concrete footing walls at 
either end, on the floor of the trough, 
and is to be carried over the break on a 
pile trestle. The pile and flume work is 
now going on. 


Five Additional Subway Contracts for 
construction work ©n the New York City 
dual system, and aggregating $8,292,721, 
were awarded during the week past. 
Two of the sections were on the Broad- 
way subway in lower Manhattan, and 
went to F. L. Cranford, 177 Montague St., 
Brooklyn, at $1,222,269 and $982,741, re- 
spectively. Two sections of the Brook- 
lyn Fourth Ave. extension were secured 
by the Degnon Contracting Co., 60 Wall 
St.. New York, at $1,930,259 and $1,904,- 
171, respectively. The fifth section, on 
the Bronx Southern Boulevard line, went 
to the J. F. Stevens Construction Co., 55 
Wall St., New York, at $2,253,282. 


Two South Side Tunnels in Pittsburgh, 
Penn., have been decided on by the 
County Commissioners of Allegheny 
County, and a corresponding petition has 
been presented by the Commissioners to 
the county court, for approval of the 
project by the Grand Jury. The first 
tunnel, 5500 ft. long, is planned to extend 
from First St. and East Carson St. south- 
westerly to a point on Warington Ave. 
near the Pittsburgh Railways Co.’s car 
barn. The second tunnel, 4850 ft. long, 
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is to extend from Carson St. at a 
1200 ft. east of the Monongahela 
Point Bridge, southeasterly to Wo: 
and Banksville Ave. Each tunnel 
timated to cost about a million do) 


The Sheridan Road Drive, the 
cipal road and automobile rout: 
Chicago, along the north shore of | 
Michigan, is in very bad condit 
places owing to the lack of car: 
maintenance by the several villag:s 
towns through which it passes. E 
are being made to have the drive t) 
over to the care of the Lincoln 
Commission, to which the city of « 
cago has already graned that s: 
within the city limits. The Comn 
is willing to assume control from 
point to the state boundary. Th: 
permits ths step to be taken, but 
road must be taken over continuo 
which necessitates concerted actio; 
the various local authorities. At E\ 
ton, the route is lost for several blo 
but property owners are. willing 
grant sufficient land if the reconst 
tion can be undertaken by the Commis 
sion. Temporary repairs have 
made on the 8-mile stretch bet 
Highland Park and Glencoe, at th: 
pense of the Sheridan Road Impr: 
ment Association, the work being 
under the direction of the Park « 
mission by special arrangement 
cost of this work was about $16,000 


| 


The Chicago Municipal Subway Sys- 
tem planned by the Subway Commission 
and the subway committee of the council 
committee on local transportation pro- 
vides for 56 miles of line at an estimated 
cost of about $131,000,000. There are (1) 
two general routes from the north and 
northwest districts to the south and 
southwest; (2) a direct route on Madison 
St. between the business district and the 
west side, and (3) a direct north and 
south line on Halsted St. The limits of 
the system are Laurence Ave. on the 
north, 79th St. on the south, and 40th 
Ave. on the west. The estimated cost in- 
cludes $96,257,000 for construction and 
$34,844,000 for equipment. The report 
states that, after the routes are approved 
by the City Council, plans and specifica- 
tions shall be prepared and bids invited 
under three propositions: 1. construc- 
tion of the subway system; 2. construc- 
tion and operation; 3. operation only. 
The third-rail system of conductorsispro- 
posed, and the cars are to be of steel con- 
struction with seats for 60 passengers 
For purposes of ventilation each tra: 8 
to be in a separate compartment or sub- 
Way except at stations, depending 
the piston action of the cars for changing 
the air. The subways will be as near the 
street surface as possible, dropping to a 
deeper level only at intersecting points. 
Most of them will be double track but 
State St. (from North Ave. to 55th St.) 
there will be four tracks side by side. 
The report reeommending this su! , 
system has now to be submitted to the 
City Council. 4 


A Sale of 800,000,000 ft. b.m. of Stand- 
ing timber has been made by the Pu- 
reau of Forestry of the U. S. Dept. of 
Agriculture to a California lumbe: 
pany. The timber is located in (the 
Sierra National Forest and the contract 
has been awarded after public . 
tisements and the receipt of sealed 
bids. In cutting the ripe timber on the 
tract included, the company will be al- 
lowed to cut only about two-thirds of 
the standing trees, leaving sufficient 
young growth to provide for rep: oduc- 
tion of the timber growth in future years. 
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The company will have to build about 
miles of standard-gage railway to 
.on up the area in which the timber 
lies and is given a period of 22 years in 
lich to cut the timber, with two years 
dditional for the construction of log- 
cing and manufacturing facilities. In 
view of the long term of years involvea 
in the sale, a readjustment of the 
stumpage prices is provided every five 
vears, based on the prices during the 
two years preceding of manufactured 
lumber in the markets where the timber 
« sold. The National forest reserves 
now contain, it is estimated, nearly 
600,000,000,000 ft. of timber of merchant- 
able size, not including the young 
crowing trees which should be preserved 
for future use. Most of this standing 
ripe timber, however, is so remote from 
market and so difficult of access that it 
cannot be sold on any terms, as the cost 
of cutting and hauling it would excee 
its market value. In order tq sell it at 
all it is necessary to sell it in large 
blocks, as has been done in the present 
case, so that the purchaser is warranted 
in making the heavy investment neces- 
sary to make the timber accessible and 
remove it. While the forest service hag 
been selling about $1,000,000 worth of 
stumpage in the national forest reserves 
per annum, it has generally been sold 
in comparatively small amounts. The 
total amount of such cutting, together 
with what is cut for free use, is only 
about an eighth of what might be cut in 
the National forests without reducing 
their permanent value as timber re- 
serves. The present sale of a large body 
of timber to be cut through a long 
series of years marks a new departure 
in the policy of the Forest Service, and 
promises to add to the market supply a 
vast amount of timber from the National 
forests which is now going to decay. 











Personals 


Mr. X. H. Cornell has resigned as 
Superintendent of Transportation of the 
Chicago & Alton R.R., at Chicago, IIL, 
and the office has been abolished. 


Mr. Marshall P. Robertson, M. Am. Soc. 
Cc. E., has been appointed Assistant State 
Engineer of Louisiana, succeeding Mr. 
Hugh C. Smith, whose term has expired. 


Prof. H. W. Miller, of the department 
of general engineering drawing, Uni- 
versity of Illinois, has been appointed 


Assistant Dean of the college of engi- 
neering. 


Mr. J. F. Putnam, recently Instructor 
in civil engineering at Cornell Uni- 
versity, has been appointed Professor 
of physics at St. John’s University, 
Shanghai, China. 


Mr. F. C. Loring, formerly with the 
Metropolitan Street Ry. Co., New York 
City, has been appointed Instructor in 
electrical engineering at the University 
of Illinois, Urbana, TH. 


Mr. H. S. Eames, recently Instructor 
in mechanical engineering at the Rhode 
Island State College, has been appointed 
Instructor in mechanical engineering at 
the University of Illinois, Urbana, Il. 


Mr B. Mitchell, Jr., recently Associate 
Professor of mechanical engineering at 
the University of Arkansas, has been 
appointed Instructor in machine design 
at the University of Tlinois, Urbana, TI. 

Mr 


aoe A. Swartz, whose resignation as 


on Engineer of the Erie R.R. was 
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noted in our issue of Aug. 1, has been 
appointed Engineer of Maintenance-of- 
Way of the Toledo Electric Ry. & Light 
Co., Toledo, Ohio. 


Prof. A. B. McDaniel, M. Am. Soc. C. E., 
formerly head of the department of civil 
engineering at the University of South 
Dakota, has been appointed Assistant 
Professor of civil engineering at the 
University of Illinois. Urbana, Ill 


Mr. J. T. MeGrath, Superintendent of 
Motive Power of the Chicago & Alton 
R.R. has resigned, effective Oct. 1. It is 
reported that he will be succeeded by Mr. 
J. E. O'Hearne, Master Mechanic of the 
Wheeling & Lake Erie R.R., at Brewster 
Ohio. 


Mr. G. I. Evans, Mechanical Engineer 
of the Canadian Pacific Ry.. Montreal, 
Que., has been appointed Superintendent 
of the locomotive shops at Angus, Mon- 
treal. Mr. Evans began engineering work 
as a draftsman with the Canadian Pa- 
cific Ry. in 1900. 


Mr. D. Burkhalter, formerly Superin- 
tendent of the wood preserving plant of 
the Buffalo, Rochester & Pittsburgh Ry., 
at Bradford, Penn., has accepted a sim- 
ilar position with the Eagle Harbor 
plant of the Pacific Creosoting Co., with 
office at Seattle, Wash 


Mr. A. F. Comstock, Assoc. M. Am. Soc. 
Cc. E., formerly Associate Editor of “En- 
gineering: Record” and more recently 
Civil Engineer with the Lackawanna 
Steel Co., of Lackawanna, N. Y., has been 
appointed Instructor in railway civil en- 
gineering at the University of Illinois, 
Urbana, II. 


Mr. S. S. Wagar, former Chemist of 
the St. Louis & San Francisco R.R., has 
been appointed Chemist and Engineer 
of Tests of the Buffalo, Rochester & 
Pittsburgh R.R., with headquarters at Du 
Bois, Penn. Mr. Wagar was educated at 
the Rensselaer Polytechnic Institute and 
began engineering work in 1910 as a 
material inspector with the Union Pa- 
cific R.R. For a short time he was As- 
sistant Chemist of the Missouri Pacific 
Ry. 


Mr. L. L. Jewell, M. Am. Soc. C. E., 
has resigned as Manager of Erection for 
the McClintic-Marshall Construction Co., 
contractors for the steel work of Panama 
Canal, and is now President and Chief 
Engineer of the Central American Con- 
struction Co., a corporation recently or- 
ganized under the laws of the Republic 
of Panama to carry on a general con- 
tracting business. Mr. Jewell has been 
in charge of the erection of the canal 
lock gates since the beginning of the 
work in May, 1911. Mr. Jewell is suc- 
ceeded by Mr. W. M. Sterrett, who has 
been Manager of the McClintic-Marshall 
Construction Co.’s plant at Pottstown, 
Penn. 


Mr. Howell H. Althouse, Assistant En- 
gineer of the Erie R.R., has been pro- 
moted to be Chief Engineer with office 
at New York City. Mr. Althouse was 
born at Pottsville, Penn., in 1869, and 
received his education in public high 
schools. At 20 years of age he began 
engineering work as a rodman with the 
Lehigh Valley R.R., and was soon pro- 
moted to the position of levelman. For 
the two years, 1890 to 1892, he was a 
transitman for this railway and then, 
for two years, was engaged on the con- 
struction of the sewage disposal plant 
at Pottsville, Penn. In 1894 he returned 
to railway work as a transitman with 
the Philadelphia & Reading Ry., and 



































































601 


later held a similar position on construc- 
tion work for the Central R.R. of New 
Jersey. In 1899, he accepted a position 
with the Erie R.R., and for two years 
he was Assistant Engineer on surveys 
and construction work at Galion, Ohio 
Since 1902 he has been Assistant Engi- 
neer at New York, and since July, 1912, 
Principal Assistant 
Western lines 


Engineer of the 


Mr. H. J. Slifer, M. Am. Soc. C. E 
General Manager of the Chicago Grea 
Western R.R., 
and the office has been abolished, the 
duties now being assumed by the Vice- 
President. Mr. Slifer was formerly Busi- 


Chicago, IL, has resigned 


ness Manager of the construction de 


partment of J. G. White & Co., New York 


Cits He is a native of Pennsylvania 
and a graduate of the Polytechnic Col 
lege of Pennsylvania His engineering 


career began in 1880 as a rodman with 
the Mexican National Construction Co 
where he soon became a_ transitman 
From 1882 to 18%1 he was Assistant En- 
gineer with the Pennsylvania R.R., and 
for a short time following Principal As- 
sistant Engineer of the Milwaukee, Lak« 
Shore & Western Ry Mr 

Division Engineer of the Chicago & 
Northwestern Ry. from 1893 to 189 
when he changed to the operating de- 
partment as Superintendent of the lowa 
division. From 1902 to 1905 he was Gen 
eral Superintendent, first of the Eastern 
district, and later of the Central district 
of the Chicago, Rock Island & Pacifi 
Ry. From 1905 until a few years ago he 
was with J. G. White & Co., as already 
mentioned. 


Slifer was 


Mr. W. J. Harahan, M. Am. Soc. C. E., 
Vice-President and Chief Engineer of 
the Erie R.R., has resigned to become 
President of the Seaboard Air Line Ry 
Mr. Harahan was born at Nashville, 
Tenn., in 1867. He entered the railway 
service at 14 years of age as a messenge! 
in the Superintendent's office of the 
Louisville & Nashville R.R., at New Cr- 
leans, La. The two years, 1884 to 1886 
he spent as an apprentice in the shops 
and then served three years in the en- 
gineering and construction departments 
of this railway, until 1889, when he be- 
came Engineer of Maintenance-of-Way 
of the Cincinnati division of the Chesa- 
peake & Ohio Ry. For the two succeed- 
ing years he was in charge of structures 
of the Baltimore & Ohio Southwestern 
Ry. In 1892, Mr. Harahan entered the 
operating department of the Illinois Cen- 
tral R.R. as Trainmaster of the Pontiac 
division. In 1895 he was promoted to 
be Assistant Superintendent of the Free- 
port division, and within the same year 
became Superintendent From 19901 to 
1902 he was Chief Engineer of the Ill- 
inois Central R.R., but he returned to 
the operating department to become As- 
sistant General Manager, General Man- 
ager and finally Vice-President. A few 
years ago he went to the Erie R.R. as 
Assistant to the President and was 
elected Vice-President in charge of en- 
gineering and construction in January 
1911. 


Mr. Gustav Lindenthal, M. Am. Soc 
Cc. E., is Consulting and Chief Enginee: 
and Architect of the New York Connect- 
ing R.R., which will connect the New 
York, New Haven & Hartford R.R. sys- 
tem with the Long Island R.R. and 
Pennsylvania R.R. systems by way of 
the great steel arch bridge over Hell 
Gate, East River, New York City. The 
other members of the engineering staff 
are Messrs. O. H. Ammann, Assoc. M. 
Am. Soc. C. E., of Philadelphia, Penn., 
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Assistant Chief Engineer; 
Assoc. M. Am. Soc. C. E., 
N. J., Engineer of Foundations and 
Masonry; F. E. Craft, Resident Engineer 
in the Bronx Borough; G. W. Philips, 
Resident Engineer on Long Island, and 
James P. Van Duyn, Resident Engineer 
of the East River section. Mr. Henry 
H. Hornbostel is Consulting Architect 
for the towers of the Hell Gate steel 
arch bridge, the plans for which have 
been approved by the Municipal Art 
Commission of New York City. The con- 
tracts for the foundations and masonry 
have been let to Arthur McMullen and 
the T. A. Gillespie Co. and Patrick Ryan, 
of New York City, and the contracts 
for the steel superstructure have been 
let to the American Bridge Co. and the 
McClintic-Marshall Construction Co. 
Each firm has about 40,000 tons of steel 
work to construct. The President of 
the New York Connecting R.R. is Mr. 
Samuel Rea, M. Am. Soc. C. E., First 
Vice-President of the Pennsylvania R.R. 


H. W. Hudson, 
of Atlantic City, 


Obituary 


Lauraine L. Parke, a former Assistant 
City Engineer, of Salt Lake City, Utah, 
died in the mountains near that city, on 
Sept. 11, whiie on an inspection trip in 
connection with some mining property. 


John LeRoy Brown, a civil engineer 
with the American Telephone & Tele- 
graph Co., at Buffalo, N. Y., died Sept. 9, 
at his home in Springfield, Mass. He 
was a graduate of Worcester Polytechnic 
Institute, class of 1908. 


Charles L. Harrison, M. Am. Soc. C. E., 
of New York City, died Sept. 15. Mr. 
Harrison graduated in civil engineering 
from the Missouri State University in 
1880, and for several years was engaged 
in various engineering undertakings in 
the Middle West. In 1890 he was appointed 
Assistant Engineer on investigations for 
the Sanitary District of Chicago, TL 
For several years following he held re- 
sponsible positions in the construction 
of the famous Drainage Canal, and in 
1897 took charge of the surveys and 
examinations for the Niagara Ship Canal, 
under the supervision of the Corps of 
Engineers, U. S. A. On the completion 
of this work Mr. Harrison was Deputy 
Chief Engineer of the Board of Water 
Supply for the City of New York. His 
most recent work had been as Princi- 
pal Assistant Engineer of the East River 
division of the Pennsylvania R.R. A 
more complete account of Mr. Harrison's 
work will appear in a later issue. 


William Frederick Lockwood, whose 
death was noted in our issue of Aug. 
29, was born in New York City, July 4, 
1867. After leaving the public schools 
he learned the trade of steam fitter. He 
entered the engineering department of 
the Third Ave. Elevated Ry. during its 
construction in 1888 and upon the ab- 
sorption of this company by the Man- 
hattan Ry. Co. in 1891, Mr. Lockwood 
entered the Chief Engineer's office of the 
latter company as a draftsman. He was 
promoted to be Assistant Engineer and 
in 1900 became Road Engineer in charge 
of the maintenance of structures. Dur- 
ing all this period Mr. Lockwood made 
up the deficiencies in his early educa- 
tion and, by night study at Cooper In- 
stitute, he received the degree of Bache- 
lor of Science in 1894. In October, 1905, 
he was appointed Engineer of Mainte- 
nance-of-Way of both elevated and sub- 
way divisions of the Interborough Rapid 
Transit Co. During the 24 years in 
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which he served the railways of New 
York City, these rapid transit highways 
have been tremendously developed and 
conditions of maintenance made very 
burdensome on account of deeper foun- 
dations of buildings and numerous sub- 
surface street constructions. The adop- 
tion of electric motive power requiring 
the reinforcement of the elevated struc- 
tures was in itself a great task. 

His personality was fine. Of clear in- 
tellect, inflexible integrity, tireless in- 
dustry, great patience and a charming 
presence, he was a power for influence 
and accomplishment. 

Mrs. Lockwood and three children, 
Ruth, Blanche and Constance, besides 
three sisters survive him. [Abstract 
from the Bulletin of the Interborough 
Rapid Transit Co.] 


Engineering Societies 


COMING MEETINGS 
INTERNATIONAL CONGRESS_ON 
GIENE AND DEMOGRAPHY. 
Sept. 23-28. Fifteenth congress at 
Washington, D. C. Secy., John S. 
~~ Senate Annex, Washington, 


HY- 


INTERNATIONAL ASSOCIATION FOR 
HE PREVENTION OF SMOKE. 
wont. 25-28 Annual convention at In- 
ianapolis, Ind. Secy., R. C. Harris, 
City. Hall. Toronto, Ont. 


NATIONAL IRRIGATION CONGRESS. 

Sept. 30-Oct. 3. Annual meeting at 

Salt Lake City, Utah. Secy., Arthur 
Hooker, Salt Lake City. 


COOPERATIVE SAFETY CONGRESS. 
Sept. 30-Oct. 6. Annual convention at 
Milwaukee, Wis. Chairman, L. . 
Palmer, 6852 Douglas Ave., East 
Pittsburgh, Penn. 


AMERICAN ASSOCIATION FOR HIGH- 
WAY IMPROVEMENTS. 

Sept. 30-Oct. 5. Annual convention at 
Atlantic City, N. J. ae E. 
Pennybacker, Jr., Colorado Bldg., 
Washington, D. C 


NATIONAL CONSERVATION CONGRESS. 

Oct. 1-4. Annual meeting at Indian- 

apolis, Ind. Secy., Thos. R. Ship, In- 
dianapolis, Ind. 


AMERICAN ELECTRIC RAILWAY AS- 
SOCIATION. 
Oct. 7-11. aaaen convention at Chi- 
cago, Ill. Secy., H. C. Donecker, 29 
W. 39th St., N. ¥. City. 


RAILWAY SIGNAL ASSOCIATION. 
Oct. 8-11. Annual Convention at Que- 
bec, Canada. Secy., C. C. Rosenberg, 

Times Bldg., Bethlehem, Penn. 


AMERICAN RAILWAY BRIDGE & 
BUILDING ASSOCIATION. 

Oct. 15-17. Annual convention at Bal- 

timore, Md. Secy., C. A. Lichty, 226 
Jackson Blvd.> Chicago, Il. 


AMERICAN GAS INSTITUTE. 
Oct. 16-18. fe meeting at Atlan- 
tic City, N. J. Secy., Geo. G. Rams- 
dell, 29 West 39th St., New York. 


ASSOCIATION OF RAILWAY ELECTRI- 
CAL ENGINEERS. 


Oct. 21-25 Annual meeting at Chlcewe. 


Ill. Secy., T. A. Andreucetti, C. 
N. W. Ry., Chicago, Il. 


AMERICAN ASSOCIATION FOR THE 
PREVENTION OF THE POLLU- 
TION OF RIVERS AND WATER- 
WAYS. 

Oct. 23-24. Annual 
Cleveland, Ohio. Secy., H. De B. 
Parsons, 22 William St., New York. 


AMERICAN SOCIETY OF MUNICIPAL 
IMPROVEMENTS 
Nov. 12-15. Annual convention at Dal- 
las, Texas. Secy., A. P. Folwell, 50 
Union Square, New York. 


RAILWAY DEVELOPMENT ASSOCIA- 
TION. 


Nov. 17. | Annual meeting at Cincin- 
nati, Ohio. Secy., W. Nicholson, 
K. C. So. Ry., Kansas City, Mo. 


NATIONAL ASSOCIATION OF RAIL- 
WAY COMMISSIONERS. 
Nov. 19. Annual convention at Wash- 
» ington, D..C.. Secy., W. H. Connolly, 
Washington, D. C. 


convention at 
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AMERICAN CIVIC ASSOCIATION 
Annual convention a‘ 


Nov. 19-22. 
timore, Md. Secy., Richard RP 
rous, Union Trust Bldg., Was 


ton, D. C. 


AMERICAN RAILWAY ASSOCIA’ r It 
Nov. 20. Annual meeting at ¢ 

lil... Secy., W. Allen, 75 ©} i 

St., New York. , 


NATIONAL FOUNDERS ASSOCIA’Pi\N 
Noy. 20-21. Annual convention at \.w 
York, N. Y. Secy., J. M. Taylor. 29 
So. La Salle St., Chicago, Ili. * 


American Society of Civil Engineers— 
At the meeting of the Colorado Ass 
tion in Denver, on Sept. 14, discussion \ as 
opened on “‘The Cherry Creek Problem” 
by A. L. Fellows, City Engineer of De; ver, 
Colo. 


Cla- 


’ Engineers’ Society of Pennsylvania— 
On Sept. 16, a lecture was delivered by 
Morris Knowles in the Society rooms at 
Harrisburg, Penn., on the subject of the 
“Conservation of Pennsylvania's Water 
Supply Resources.’’ 


Roadmasters and Maintenance of Way 
Association—At the annual meeting held 
at Buffalo, Sept. 10 to 13, officers were 
elected as follows: President, W. Shea, 
Cc. M. & St. P. Ry.; Vice-Presidents, T 
F. Donahoe, B. & O. R.R. and W. R. 
Thompson, C. of Ga. R.R.; Secretary, L. 
Cc. Ryan, C. & N. W. Ry., Sterling, M1. 
The next meeting will be held at Chi- 
cago in 1913. 


Associated Engineering Societies of 
St. Louis—The first regular meeting of 
the Associated Engineering Societies, 
composed of the Engineers’ Club and 
local branches of the A. S. C. E,, A. S. 
M. E., A. I. E. E.; and A. S. E. C., was 
held on Sept. 18, and an illustrated talk 
on the St. Louis Municipal Bridge was 
given by S. W. Bowen, who dealt par- 
ticularly with the erection of the steel 
work. 


Cleveland Engineering Society—The 
Cleveland Building Code was discussed at 
the first regular meeting of the year, Sept. 
10, former Building Inspector V. G. 
Marani advocating that it be rewritten, 
simplified, and shortened, while present 
Building Inspector, V. D. Allen, held that 
the code needs only rearrangement. Ata 
special meeting of the Society, held Sept. 
24, a paper was read on “Apprenticeship 
Systems and Part Time Codperative 
Schools in the United States,” by J. F. 
Barker, Principal, East Technical High 
School, Cleveland, Ohio. 


National Mine Rescue and First Aid 
Conference—Among the topics discussed 
at the conference, held at the Bureau of 
Mines experimental station, Pittsburgh, 
Penn., on Sept. 23-26, were the following: 
First-aid methods, training, contests 
and exhibitions; mine hospitals and man- 
agement; breathing apparatus, safety 
lamps and appliances; training with 
breathing apparatus, and the conduct of 
rescue operations. An address was given 
by J. W. Paul on “Rescue and First Aid 
Work in the U. S. Bureau of Mines.” 


American Railway Bridge and Build- 
ing Association.—The following are 
among the topics to be discussed at the 
224 annual convention of the Association 
at Baltimore, Md., Oct. 15-17: Fireproof- 
ing timber trestles; concrete tank con- 
struction; the best and most economical 
pumping engines; reinforced-concrete 
culvert pipes; the development of turn- 
tables to meet operating conditions for 
the modern locomotive, showing the 
most improved practice; track scale 
construction and maintenance; and the 
painting of structural iron or steel for 
both bridges and buildings. 








